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This Thesis considers the application of real-time digital informa-
tion systems to the field of professional trading of commodities.
Pertinent factors involved with the interfacing of a monitor system
with a commodity exchange, and with professional trading interests,
are considered. Skeletal functional outlines of factual and predictive
displays are proposed from the monitoring of a general market environment
to the monitoring of specific user positions in that environment. Ele-
ments of a monitoring system are implemented on an IBM 360/67 configured
with an IBM 2250 Graphic Display Unit operating with OS/MVT. Due to
the highly subjective nature of commodity decision-making, a scarcity
of relevant published information in this area, and the author's lack
of extensive trading experience, this thesis addresses itself only to
the acquisition, summarization and presentation of objective informa-
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The commodity exchange approaches the economist's definition of a
perfectly competitive market situation: prices are allowed to find an
equilibrium level based solely upon what is believed to be the supply
and demand. The exchange constitutes one of the most volatile market-
places to be found anywhere in the world today. As a consequence, the
opportunity to gain or lose huge amounts of capital exists daily. Such
a situation attracts the speculator, and although the market does not
specifically exist for such purposes, professional speculation serves a
vital role in its function.
A commodity is generally taken to be a raw or semi-finished good or
an argicultural or geological origin. Typical commodities include: grains*
wheat, corn and oats, metals - copper, silver and platinum; meat - cattle,
chicken and hogs; and diverse items such as orange juice, eggs and cocoa.
Major industrial and agricultural entitles trade in these items, and
many others, in more than a dozen special exchanges in the United States
alone, trading on the order of hundred billion dollars per year. Price
levels prevailing in these exchanges affect the American and even global
economy at all levels from major corporations to the individual house-
holder.
Among the giant entities for whose purposes the exchanges actually
exist, there are to be found more than a million speculative individuals
and groups. Through a process known as "hedging", these individuals ac-
cept the risks attendant to volatile price changes in return for the
possibility of lucrative profit, and thereby act to insure the producer
against unexpected future losses resulting frc adverse price movement.

The entity which must buy or sell physical materials through the exchange
desires to guarantee the net price at which the ultimate transaction will
occur, and is willing to forego profits in order to avoid losses.
The average speculator is willing to accept losses in order to ac-
cept the possibility of profit, and he is not as obviously protected as
is the hedger. The speculator is lured by the theoretical possibility
of returning hundreds of percent per day on his risked capital.
The basic vehicle of commodity speculation is the futures contract,
which is, in essence, a binding promise to accept or deliver a warehouse
receipt at some specified future date at a specified price, for a com-
modity which often does not yet physically exist. A futures contract is
frequently measured in units of many tons of material, generally valued
at the mean prevaling market price of several thousands dollars. For
this reason, control of a futures contract is acquired at a fraction of
its full value, usually on the order of ten percent, (several hundred to
a few thousand dollars), depending upon the commodity and current market
conditions.
The average price level of a commodity changes relatively slowly
with time; however, the instantaneous price level is subject to minimal
regulation, and is highly sensitive to factual and frequently fictional
conditions of a highly diverse nature. As a consequence, the real price
level can be subjected to extreme volatility during an active trading
session. It is theoretically possible for the value of a contract to
change by hundreds or even thousands of dollars in relatively few hours.
Due to the high leverage afforded by exchange margin policies, the rate
of return is considerable for the speculator who maintains a favorable
position in the market. Conversely, the disfavored speculator sees his
margin rapidly absorbed by an adverse price transient. At some predefined

point, the latter individual must commit additional capital to a transient
of unknown amplitude, or choose to lose both control of his contract and
all capital committed thusfar. In an especially volatile situation, this
decision might present itself in a very &hort time after he has taken his
initial position. If the speculator chooses to fight an adverse trend,
he could commit a vast amount of capital to cover his position (e.g., a
"short" position in a "bull" market). Should the futures contract eventually
mature before the market conforms to his original expectations, his loss
could prove considerable.
There exists an obvious motivation for the commodity speculator to
stay abreast of market activities, virtually on a real-time basis. He must
process considerable amounts of objective and subjective information of a
highly complex nature, generated copiously by the one or more exchanges in
which a sophisticated trader may be maintaining complex positions. While
it is justifiably argued that successful speculating is largely intuitive,
it is nevertheless true that much of the multiple data streams to which a
speculator must expose himself could be preprocessed on a real-time basis,
an obvious application for a digital computer.
The use of computers in commodity trading for speculative purposes
is in its embryonic stages at best, and it is presently confined largely
to attempts at long-term trending. Sources of machine compatible data
are limited at present, both in terras of historical data and its depth
and breadth. The use of real-time systems is presently limited to two
Standard and Poors of New York, long a supplier of such data to the
securities industry, expects to release the first significant, reliable
commodity data base in mid-1970.
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major data networks, whose systems basically perform the function the
most recent state of a commodity or security for access via a basic
display terminal.
The purpose of this thesis shall be the presentation of various
factors affecting the implementation of a more generalized management
information system, and the presentation of elements which would constitute
such an implementation. Certain basic elements will be demonstrated in a
functional system discussed in the appendices; this system has been imple-
mented on an IBM 360/67 configuration with (2250) graphic display facility.
2
Ultronics Systems Corporation and Bunker-Ramo Corporation, both
based in New York, maintain such networks in the United States .

II. SYSTEM OBJECTIVES
The overall system has three functional objectives:
1. To capture coherent, accurate information online from a
raw data stream, as it is officially transmitted from the commodity ex-
changes bein^ monitored;
2. To store and display this information in an appropriate
time frame of reference in a readily understood format, and,
3. To extend a forecast of expected narket movement into the
immediate future, presuming that short-term market movement is (to a
degree) non-random; it may therefore be described in statistical, rather
than economic, terms.
A system which will accomplish these objectives is proposed to con-
sist of three elements:
1. an Exchange Interface, that boundary across which informa-
tion is received from the monitored exchanges;
2. a User Interface, that across which information passes to
and requests are received from the commodity trader; and,
3. a Data Management System, hereafter called "DMS", which
acts to store and retrieve raw data, historical and predictive summaries





















« THE ETCHAMgg INTERFACE
The Exchange Interface is th*i- k« aat boundary across which information
Passes to the DMS in a format suitable for the ,
n f
° G Varlous analytic functionsperformed by the DMS. This dat* <«mi a is received directlv frnn, -u
K .
-Lrecciy r om the exchangebeing monitored, via a nra n*<=u, pre-processor.
Reporting practices of the uaw nV rI °US c°°™<*»ty exchanges are similar
out are not present-eH <« -ent d m a common format. For the sake of «* t ,L,,e K r simplicity.




" «—* — otherwise stated
, au ,,.
cussion of exchange practice refers to tW e u
„ L
" 0 hat of the Chicago Mercantile
Exchange.
There are at least two methods of capturing < ,r information from the
exchange. Both involve in-l^o „x -line pre-processorc tk~H P s. The most direct methodinvolves the use of a tevt- <„w-Xt 'edit° r ln addition ^ the other software ofthe DMS. Another method involves a remote pre-processing unit, perhaps
serving many users, which actively tran ,mu c A47 s its discrete units of informa-
tion as they are received and extracted from the exchangen reporting media.A pre-processor should produce « * *
unit" »v „ ^
GXChan8e inf—ation., or "EIU", the following:
1. The cc^odity option in which the transaction has occurred-
*• The value of the transaction in standard units, specific
to type of commodity;
3- Pertinent^llflera> denotlng ^ transactiM ^
offer (ask), sale or volume report;
*• The exact time> designated to the appropriate fractional
second, at which the transaction occurred at the exchange.
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The exchange reports transactions as they occur, with a priority
being given to the currently most-actively-traded options. This informa-
tion is transmitted over 40-baud Western Union X1050 lines, using a
special code. The transmission media has remained essentially the same
for decades, and many receiving units, or "tickers" still actively in
3
use were designed, if not built, in the 1930' s. Such receiving units
present the data as it is being recorded at and transmitted from the
exchange. Such presentation is in the form of an alphanumeric text
stream, representing qualitative and quantitative exchange activity.
Human text editing is essentially too slow to interpret text for an
automated system. It does have the advantage that it can smooth operator
errors, more common in the earlier days of the transmission system. Al-
though syntax errors are occasionally transmitted, the coding scheme ap-
pears highly standardized, and observed errors in sample text has been
rare. Text-editing software should, therefore, be relatively straight-
forward.
Cursory software study indicates a necessary trade-off between the
efficiency and the simplicity of the text-editor. Simple string pattern-
matching is straightforward, but the necessity of repeated pattern-matching
scans to recognize the many valid character pattern results in heavy over-
head. A more efficient procedure involves a bottom-up parse of an assumed
4
precedence grammer in which the editor relates each character, as it is
received, to those which it has already received.
3
Western Electric Corporation, Description and Adjustments of the
Typewheel Tape Printer , 1934.
Feldman, J. and Gries, D., "Translator Writing Systems", CACM ,
Vol. 11, No. 2, p 77-113.
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The system which performs the text-editing must also maintain a
software-addressable clock for no other reason than to "time stamp" EIU's
as they are extracted. In a small computer, real-time clocks are often
available only at considerable additional expenses. Regardless of the
type of the pre-processor, the EIU which it produces should contain at
least the elements proposed above, in a standard format.
A separate pre-processing unit would appear to be more economical,
shared among many users, than a configuration which must support both
pre-processing and other DMS functions. The pre-processor must have the
highest priority in any configuration which it shares with other func-
tions. Since the pre-processors operation is essentially random, it
must interrupt other problem processing as textual elements are received.
If enough potential users do not exist to support a separate facility,
or if the pre-processing function is sufficiently simple, then a user
might find it optimal to maintain all functions, including the expense
of a clock, in one configuration.
A possible source of pre-processed information might be those groups
which presently operate real-time data banks for the securities industry.
These networks gather and re-distribute data from many securities and
commodity exchanges as it is produced. The data is stored on magnetic
drums at regional data centers for access by Nixie-tube terminals and
graphic display stations. Little technical information was available
to the author, but observation of their current mode of operation implies
This was inferred by observation of an Ultronics satellite facility
in San Francisco, California.
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that there usefulness might be limited from the standpoint of a high-
capacity analyzer. If the user must interrogate the regional data center
for any large amount of data, especially on a continuous basis, then he
might well find his system degraded through the request-queueing and
message-handling procedure at the data center. Since, however, the
regional data centers are being updated continuously by more central
computer(s), the regional data center might maintain tables of users
and information in which they are currently interested, and pass appro-
priate data directly to the user. For the purposes of this paper, how-
ever, three problems are as yet unresolved:
1. Data formats designed for special terminals may not be conveni-
ent as raw data for general processing. Special addressing data, graphic
display orders and so forth may be only remotely related to the quantities
which they represent.
2. Time information may be relatively-oriented ("time
-
since - las t-
transaction") , rather than absolutely-oriented ("time-of-last transaction"),
which may prove inconvenient.
3. While securities exchanges maintain elaborate computer systems
which may, in turn, feed the data network's distribution system, most
commodity exchanges do not appear to do so. Since the network is then
dependent upon the same ticker as is the user, one must examine the means
(in« terms of speed and accuracy) by which the network translates this text
into distributable form.
Terminals are now being introduced which do perform certain active
monitoring functions, one of which will monitor as many as eighteen
6
separate issues and alert the user if user-set limits are exceeded.
This function is currently available on the Ultronics "Videomaster"
graphic display terminal as an option.
14

This function is essentially instantaneous in time; the system does not
maintain historical information. If tables of such limits are maintained
at the regional center, as would seem proable, then it is not required
that the network transmit actively to the terminal unless a breakout
occurs, removing even that degree of activity.
15

IV. THE USER INTERFACE
The User Interface addresses two basic problems:
1. What constitutes useful information to the user; and,
2. What is the optimal display medium and format.
A. DISCUSSION OF "USEFUL INFORMATION".
The question of what constitutes useful information is highly sub-
jective in any situation. A few years ago, Westinghouse Electric Corpora-
tion abandoned the idea of equipping all of its top-level executives with
desk-side terminals presenting "real-time" information. The reason given
was that "...few of the top managers could tell... what kind of informa-
tion they wanted--or what they would do with it if they had it." When
a few veteran commodity traders were queried concerning the types of
"real-time information" that they would like to see presented, the results
were similar. It is difficult to draw even vague general conclusions
about the industry, since, (as an authority on commodity trading notes:)
"It is at least unfortunate that the commodity markets have
had the skimpy attention given them by business writers to
this point. Bookstore shelves groan under the weight of in-
numerable, well -executed volumes dealing with virtually every
other facet of economics. But the seeker of useful informa-
tion about commodity markets can carry the full selection
available home under one arm. This, in spite of the fact
that we are dealing with something in excess of a $100 billion
annual trading volume."8
It becomes apparent that "useful commodity information" has yet to
be defined objectively, especially information of a high interpretive
Alexander, T. , "Computers Can't Solve Everything", Fortune , V. 80,
p. 128, October, 1969.
Q




nature. However, much remains to be done in the simple reporting and
condensing of exchange data, and performing statistical extrapolations
with such data with short enough delay time to be useful to an active
trader. It is proposed that, in order of importance, an integrated
system should present:
1. The immediate situation, i.e., that last transactions in rele-
vent contracts as soon as possible after they occur. Many professional ,
traders have direct telephone lines to the exchange floor to minimize
this delay time.
2. The relevent historical situation, presented for comparison
purposes in a readily understood format. This history should definitely
include the current trading sessions transactions, and may include im-
mediate access to the daily summary over the entire life of an option.
3. The expected situation for the remainder of the trading ses-
sion, based primarily upon statistical considerations, presented in an
easily understood format. Economic considerations are excluded, due to
the relatively short time-span involved. It is expected that the ex-
perienced trader will be apprised of over-riding economic considerations
in the market in which he is trading. It is also expected that he will
make subjective allowance for these factors in interpreting all avail-
able data, including statistical expectations.
Simple systems which present a picture of the immediate situation,
from the viewpoint of the general market, have been available for years.
However, presentation of the market situation from the standpoint of a
particular user is not so easy, especially from a human standpoint. In
complicated market positions, such as "spreads" and "straddles", one is
17

frequently concerned by differences between two or more price trends.
As the number of such complicated positions increases, one may find that
he is soon limited by the number of positions which he can adequately
watch. Presentation of such information, once his position(s) can be
defined for a machine, is a relatively straightforward matter.
Presentation of the historical "market-oriented" situation is also
fairly straightforward. One is simply displaying stored past data as
received across the Exchange Interface. If the system has been consist-
ently analyzing the market-oriented situation from the standpoint of the
user's position(s) , and storing this information, then a "user-oriented"
situation may be readily presented.
Presentation of an expected situation can become quite complex in
terms of the possible statistics involved. The availability of real-time
analysis suggests certain validity to the assumption that statistical
extrapolation alone is sufficient for a first-approximation, short-range
forecast. If one imparts a certain degree of "inertia" to a market as
complex as a commodity exchange, and if the lead time of the forecast is
sufficiently short, then a statistical approximation may prove at least
9
useful to the user. (Human psychology and economics are, to be sure,
critical market factors. However, modeling their effects objectively
would prove extremely difficult, and would result in a heuristic evalua-
tion process, which for the sake of brevity is not explored here.)
B. DISCUSSION OF DISPLAY FORMAT.
In this business, one appears not as interested in permanence of
information as he is in its rapid and reliable availability. Since
decisions appear to be required in "real time" there is nothi- 3 more dead
than the detailed transactions on yesterday's market, except to the degree
9
See Appendix B. \q

that they indicate those of the rest of today. A paper tape ticker fre-
quently falls directly into a wastebasket. The ticker is reliable and
fast, and presents a crude information retrieval system, which is why it
has been in use for so long amid increasingly sophisticated information
media. One might conclude that hardcopy is a convenient by-product, not
essential in itself.
An ideal information display device is a cathode ray tube, or graphic
display terminal. The most common terminals available today are limited
to textual display. Such units limit one to alphanumeric displays, and
therefore to a digital rather than analog display. If one must display
information symbolically, then he must confine himself to the symbol set
which is readily understood by the user. The symbo'isra required to des-
cribe historical and expected trends, especially if complex statistical
method are involved, may not be familiar to the traditional user. If the
statistical significance of such reductions is not readily and accurately
understood, then the system may well be ignored in the pressure of daily
trading.
The old adage, "A picture is worth a thousand words", is especially
true in this general situation, and therefore dictates some form of analog,
or graphic representation. Graphic display units with a vector-generating
capability have generally been far more expensive than those which merely
generate characters, selling from $8,000 to over $100,000 per unit.
The implementation on which this system was demonstrated consisted
of an IBM 360/67 configured with a 2250-1 graphic display unit. The latter
element reatils for over $100,000 and the overall installation above $4
million. However, Textronix, Inc., of Beaverton, Oregon, to cite one ex-
ample, has introduced an essentially similar display unit for $8,000.
Viatron Computer Systems Corp., of Bedford, Massachusetts, again to cite
but one example, retails sufficiently sophisticated computers in the $4,000
to $10,000 range to perform all functions described in this thesis. Such
prices are typical of trends in the industry.
19

Prices for these units are rapidly decreasing, and under lease system,
implementation costs could prove quite reasonable in the near future.
The concept of an optimal display format is largely subjective, one
which has been implemented for the purposes of this thesis consists of a
resident image, which permanently displays vector elements common to all
displays, with two types of graphic overlays:
1. An overlay containing all historical graphic and alphanumeric
information. Historical graphs depict all the current session's trans-
action and volume reports. Alphanumeric information specifies the last
transaction received, its type, numerical value and time of arrival.
2. An overlay containing all predictive graphic and alphanumeric
information. Predictive graphs depict an extrapolated expected market
trend based upon all transactions received to the present, projected for-
ward from the time of the last received transaction. Alphanumeric in-
formation depicts significant parameters in statistical equations, which
may be modified by the user, if necessary, to change the response rate and
stability of the model.
The above representation permits only one option to be displayed at
one time. Existing text-display terminals display a number of options of
interest to the user simultaneously. However, the amount of information




V. THE DATA MANAGEMENT SYSTEM
The Data Management System functions in basically two states:
1. A Transient State, during periods of initialization and shut-
down ; and
,
2. A Steady State, which is considered to be the normal mode of
operation.
A. TRANSIENT CONSIDERATIONS
The Transient State at initialization can be classes as:
1. A "coldstart" situation, in which the system is being initial-
lized before the trading session opens; and,
2. A "war/start" situation, in which the system must be restarted
during a trading session.
The "coldstart" situation is relatively straightforward for two
reasons:
First, both the Exchange and User Interfaces are essentially in-
active, placing no time or priority processing constraints upon the
system. Initialization of system tables and parameters may occur at
the leisure of both the system and the user.
Second, there is no information in the system which might be im-
mediately required, or which requires immediate or completed processing.
The "warmstart" situation is more critical. Since it is defined to
occur during a trading session, it is likely that both the Exchange and
User Interfaces will be highly active, regardless of whether the system
is functional. The pre-processor is transmitting to the DMS interface
buffer and if some standby arrangement does not provide for storage of
21

this information (required to continue trend analysis), it will be lost.
If the pre-processor is remote to the system, then the facility may exist
to request lost information. If the pre-processor is an integral part
of the DMS, then the "raw" text stream will be lost, and at this time, no
facility exists to request "backup transmissions" over the ticker line.
In practice, the activity on the Exchange Interface is not under control
of the DMS or the user. Activity on the User Interface is obviously under
control of the user; however, this is small consolation when the system
is not providing vital information. In a "warmstart" situation, there must
exist both a means of rapidly bootstrapping the DMS, and sufficient backup
storage to re-initiallize resident core-storage tables and resident graphic
buffers. Since graphic overlay files are resident on direct-access units,
a large fraction of the system's information will not be damaged.
The Transient State at shutdown can be classes as:
1. A normal system termination, which occurs after the trading
session is over; and,
2. An abnormal system termination, which occurs during the trading
session through hardware or software failure.
The normal termination is straightforward, as it permits the system
sufficient time to save pertinent information at its leisure. Since it
will presumably be followed by a "coldstart", there is no requirement
that information be saved in such a manner as to permit rapid re-starting
of the system.
An abnormal termination is a more critical situation. Since a "warm-
start" should follow this event, all considerations discussed above apply.
An overriding factor is the length of time the system will take to "catch
up" with the market once it is restarted, and this governs the amount of
22

information which must be stored as backup. Most of the system's efforts
up until abnormal termination have involved statistical analysis and up-
dating of graphic overlay files. Since these functions occur with the
reception of each "information unit" from the pre-processor, and since
such information resides on direct-access devices, it will be current for
all monitored options, and will not be lost upon termination. The DMS
should be designed such that core-resident tables are essentially static,
serving to address direct-access files upon which all dynamic option-specific
information is stored. Such tables may be restored from backup copies on
direct-access files. Resident graphic displays should contain minimal
dynamic information that cannot be immediately updated by incoming EIU's,
or by access to resident files. Such information includes the last trans-
action for an option, and the current time.
All routines used in the transient state may be overlaid in core as
called by the DMS.
»
B. STEADY-STATE CONSIDERATIONS
In Steady-State operation, the system functions at one of eight
Prior: ty Levels, each encompassing one task. At each Priority Level, the
DMS maintains a Task Status Block, which contains pertinent information
about the task. This block permits a task to be interrupted and restarted
by the DMS Resident Monitor, should transfer of control to other Priority
Levels become necessary. The DMS Resident Monitor, should transfer of
control to other Priority Levels become necessary. The DMS Resident
Monitor processor interrupts from the Exchange and User Interfaces, and
passes control to appropriate interrupt levels. It provides any complex
scheduling other than sequential, that a more advanced DMS might require.
23

The Priority Levels are summarized as follows; in order of urgency:
1. Processing interrupts from the Exchange Interface;
2. Processing interrupts from the User Interface;
3. Updating historical graphic overlay files;
4. Analysis of user's position relative to current market;
5. Updating predictive graphic overlay files;
6. Analysis of user's position relative to "expected" market;
7. Recommended "optimal" market positions (optional); and,
8. Idle state.
1. Priority Level One: Exchange Interface
Priority Level one is assigned to the Exchange Inter-
face. This priority level pre-empts all other DMS functions because the
EIU from the pre-processor must be transferred from the DMS interface
buffer before the arrival of the next EIU. This Level may be entered
only upon receipt of a hardware interrupt from the Exchange Interface
of the DMS.
The task will perform the following functions:
a. Transfer EIU from interface buffer to sequential
backup storage;
b. Extract "time-stamp" from EIU. If the DMS requires
the current time for display or other reasons, this should be within a
few seconds of the correct time.
c. If the DMS is not monitoring this option, return con-
trol to Resident Monitor. This might be cuickly determined by "hash-
addressing" the commodity option mnemonic, and checking a suitable
table-entry for its presence. Such a table might also contain direct
access file information for other tasks.
24

d. If the option is being monitored, then its internal
11
identification is its hash-code. Convert any qualifiers and numerical
representation in the EIU to internal representation, and return control
to the Resident Monitor.
Priority Level one may not be interrupted during execution, except
by system failure.
2. Priority Level Two: The User Interface .
Priority Level two is assigned to the User Interface. It
is given control when the user requests one of the following three actions:
a. A change in the active graphic display;
b. A change in those system parameters which may be
dynamically modified; or,
c. A change in the user's specific position.
Level two may be entered only by an interrupt from the
User Interface, and may be pre-empted while in excecution only by Level
one. Upon user command, this task will:
a. Retrieve appropriate graphic overlays from direct-
access storage and display them from the graphic display unit buffer,
whenever a display change is required.
A "hash-address" or "hash code" involves the use of a data element's
structure to calculate a unique table or file address for an elements of
that exact structure. In this demonstrated implementation, a hash code
is generated by adding together the integer representations of the EBCDIC
characters in the option mnemonic for a commodity, and performing a
modulo-19 operation, generating an address between and 19 inclusive.
This operation is much faster than scanning a table of nineteen entries
for a matching character pattern. The savings becomes far more signifi-
cant if the system must rapidly compare a mnemonic against dozens or even
hundreds of valid patterns. This technique for generating hash addresses
is one of many. See Morris, R. , "Scatter Storage Techniques", CACM,
Vol. 11, No. 11, p. 38-44.
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b. Update appropriate table and graphic files, re-
initiallizing statistical data as necessary whenever a system parameter
is modified.
c. Service requests for a change in the user's specific
position by allocating or releasing core and direct-access storage devoted
to the affected positions, and initializing analysis of new positions
with respect to the market.
This task is given second level priority for two reasons:
a. In most cases, only a change in display will be re-
quested. If complete graphic overlays can be paged as one physical re-
cord, then execution of these requests will require relatively few
machine cycles. It is presumed that once the graphic overlay is in the
display unit buffer, the DMS is finished with the request.
b. The primary purpose of the system is to display and
maintain information of immediate use to the user.
3. Priority Level Three; Historical Graphic Update General
Priority Level Three is assigned the task of updating
relevent historical graphic overlay files. The Resident Monitor of the
DMS transfers control to this level following execution of a level-one
task if the level-two task is not pending completion. This task per-
forms the following functions:
a. Find, load into core and update the relevent histori-
cal overlay.
b. If this overlay is being actively displayed, transfer
a copy of the overlay to the display unit buffer.
c. Transfer the overlay back to direct-access storage,
and return control to Resident Monitor.
26

This task should execute relatively fast if:
a. The overlay is stored upon direct-access device as
one physical record, and may be transferred as such; and,
b. Graphic orders are generated by core-resident routines,
4. Priority Level Four: Historical Graphic Update, Specific
Priority Level Four essentially analyzes all user positions
involving that option reported upon by the last EIU and updates graphic
files describing each position accordingly. This task executes in a
manner similar to that at Level Three.
Constraints affecting the efficiency of this task are
similar to those of Level Three, with an added constraint relating to the
number of positions which must be analyzed. Since information is merely
added to appropriate graphic order files, as in Level Three, the process
should be relatively efficient.
5. Priority Level Five: Predictive Graphic Update, General
Priority Level Five is assigned the task of updating
relevant predictive graphic overlay files. It performs the following
functions:
a. Find, load into core and extract statistical data
stored with file.
b. Using statistical data, recursively determine new
statistics and replace in record image. Utilize new statistics to deter-
mine co-efficients for forecast model equation.
c. Regenerate entire graphic overlay file from "current"
point on overlay's time axis, using forecast equation.
d. If overlay is being actively displayed, transfer a
copy of overlay to display device buffer.
27

e. Transfer record image back to direct-access storage,
and return control to Resident Monitor.
The efficiency of this operation is subject to the same
constraints as Level Three, with the added constraint that the type of
forecasting and the amount of calculation necessary to generate forecast
points is important.
This task is placed at level five because it is felt that
statistical prediction of market trends is subordinate to factual cur-
rent market data, especially to one who is maintaining an active position.
6. Priority Level Six; Predictive Graphic Update, Specific .
Priority Level Six analyzes each relevant market position,
as in Level Five, for its expected net value in light of the new informa-
tion. Each overlay file must maintain updated co-efficients for the fore-
cast equations of each commodity option involved in the position; these
co-efficients must be updated for the specific option involved. The net
expected value of the position as a function of time is in turn a func-
tion of these equations, plus other pertinent data such a commissions,
carrying charges and so forth. The expected position must be regenerated
from the "current" point on the time axis of the display, using this
equation, in a manner similar to Level Five. If the system is actively
monitoring price limits, then it would determine the time at which the
limits will be reached, if it appears that they will be reached during
the current session.
7. Priority Level Seven; Strategy Recommendation .
Level Seven examines the expected movement of all moni-
tored commodity options to suggest optimal market positions, especially
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in more complex areas such as spreads or straddles. The discussion of
this option is limited to that of a "blue-sky" suggestion since its
implementation would be complex. However, the information does exist,
following completion of the task at Level Five, to determine optimal
strategies based upon expected movement.
8. Priority Level Eight is essentially an idle state, at
which the Resident Monitor awaits higher level interrupts.
Scheduling among priority levels is essentially sequential,
in which control is passed to the next lower priority level as higher
level functions are completed. An obvious danger with this type of
scheduling results if Exchange and the inter-arrival time of or User
interrupts is shorter than the time required for the system to naturally
progress to lower levels. Priority Levels below which the system, on the
average, has time to reach, will never be completed. Therefore, the
Resident Monitor may have to determine, on the basis of mean inter-arrival
rate, and mean task completion time, exactly how low in its priority-level
hierarchy it will schedule tasks. The scheduling can then become dynamic
and quite complex.
C. ACTIVE MONITOR FUNCTIONS
As discussed above, the DMS performs a basically passive function,
compiling and presenting graphic data on request. The DMS could play an
active role by accepting limits of interest to the user, and notifying
the user when:
1. It is expected that the limits will be exceeded in the current
session, and when those limits will be exceeded; and
2. Limits are actually exceeded in trading.
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This function could be performed for both the general market, and for
specific user positions. Such active functions are implemented on com-
mercial system now, although only in the sense of (2) above. They re-
lieve the user of much of the effort of constantly watching tapes and
displays and trying to guess the significance of trends.
D. NON-SESSION FUNCTIONS
A commodity exchange is active a relatively small percentage of the
time. When the exchange is active, the full resources of the system may
be devoted to some or all of the functions in (B) above. However, there
are at least twenty hours a day when the exchange is not active, and during
which the system may be devoted to other functions.
An obvious function involves optimization of statistical methods or
parameters used during active session, based upon "raw" EIU's stored at
Priority Level One during previous sessions.
Another function involves statistical processing of longer-range
data, searching for correlations between such diverse fundamental factors
as weather, crop reports, unused stocks and so forth, and such technical
factors as volume and open interest trends. Such information might be
summarized as graphic displays which may be paged from direct-access file
for reference to the longer-term fundamental or technical situation.
Forecasts for several days might be available to the user in interpreting




In summation, it has been proposed that a functional digital informa-
tion system may be composed of
1. An interface with the official media of specific exchanges,
through a pre-processing unit which converts various exchange data for-
mats to a standardized format, which includes time of origin.
2. An interface with the user through an interactive vector-
generating graphic display terminal, by which he may request suitably
summarized information concerning the market environment and his specific
position in that environraen ..
3. An operating system which maintains graphic order files
on direct-access storage of an historical (e.g., factual) and predictive
nature, as a series of user-callable graphic overlays, performing suit-
able statistical and graphic updates as new information is received.
The author does not possess the extensive trading or economic
knowledge which would be required to suggest specific online interpre-
tive functions of a heuristic rather than statistical nature. They would
be the subject of much more sophisticated work in the embryonic applica-
tion of information technology. It might be noted that any heuristic
system which attempted to determine market patterns by observation of
large masses of data would find such data to be largely non-existent,
except in a daily summary of minimal detail. Previously demonstrated
calculations imply that offline storage requirements for the inforr ion
transmitted by the official exchange media are not excessive. It would
appear that profitable work remains to be done in the fields of simply
getting useful, machine compatible information to potential users. A
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secondary, but ultimate purpose involves the presentation of better
information to the professional trading interests in sufficient time to




A number of final observations have resulted from work thusfar con-
cerning a Monitor System.
Since volume reports arrive once every half hour, it would appear
that volume predictions would be of limited accuracy or usefulness. It
would further appear that the volume of data is sufficiently low that a
mere factual presentation is sufficient, and that the user should draw
appropriate conclusions from this data alone. Considerable work remains
to be done designing a text editor which is capable of processing a
general text stream for a particular exchange.
The problems involved in statistical forecasting (aside from any
economic or psychological considerations) have received but cursory at-
tention in this thesis. "Exponential smoothing" is not the only feasible
approach to statistical forecasting; some might maintain that it is far
from the best. Even this form of smoothing has not been exhaustively
treated in this work. Study remains in the areas of minimizing both
variance and confidence intervals for projections, which this implementa-
tion does not do, and conveying this information to the user, perhaps as
a graphically-displayed "confidence envelope" about a projected forecast.
Proposed in a general manner has been the subject of analysis of
specific user positions in a market. There remains the detailed design
of software to permit the entry, deletion, modification and storage of
user positions, optimized from the standpoint of time and storage. At-
tendant to this is the summarization of all factors affecting the net
value of various types of positions, including carrying charges, brokerage
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and exchange fees, and so forth. A useful interactive facility, if the
system's excess capacity permitted, would permit the user to study the
net present and expected value of shifts in positions and combinations






Approximately five major types of information are transmitted over
the official Chicago Mercantile Exchange line, as standardized mnemonic
codes. These are as follows:
A. CONTRACT OPTION DESIGNATION.
A futures contract option (maturity date of a futures contract) is
designated through the concatenation of a one-or two-character mnemonic
indicating the specific option, and a one-character mnemonic indicating
the month of maturity of the contract. Important standard mnemonics are
COMMODITY MATURITY
Butter B January F
Eggs E February G
Live Cactle LC March H
Live Hogs LH April J
Frozen Pork Bellies PB May K







For example, February Egg futures would be designated as "EG", and
March Live Cattle futures would be designated as "LCH".
In cases in which the year of maturity is not immediately obvious,
the year will be concatenated onto the aggregate mnemonic defined above.
B. ACTION SPECIFICATION
An action is specified by a numerical value, preceeded by a qualifier,
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if appropriate. It refers to the last futures contract option designated
in the data stream.
1. Numerical Value .
The numerical value generally consists of an integer portion
concatenated with a two-place decimal fraction. Its unit of measure-
ment is in hundredths of a dollar (i.e., in cents), and is a price at-
tached to one standard specific unit (e.g., pounds, troy ounces, bushels,
etc.), of the designated futures option. (It is not the price of one
full contract, the minimum trading unit, which may be defined in terms of
thousands of such specific standard units ). The numerical value specifies
this price to the nearest one-hundredth of a cent (or "point") . In
certain instances, the fractional portion may be transmitted as one of
seven rational fraction, expressed in increments of one-eighth of a cent.
This has not been observed in normal transmission of trading actions,
however, but rather to report summary data.
For example, a reference to an option of pork bellies (raw
bacon futures) at thirty-five cents per pound would be transmitted as
"35.00" in the data stream.
2. Qualifiers
A qualifier may consist of one of four types, and indicates
the nature of the numerical value which immediately follows it.
a. A completed sale is indicated by the absence of any
qualifiers, rather, the numberical value of the price at which the sale
occurred is transmitted.
b. A bid (an offer to buy) ("bid") tendered at a price given
by the numerical value is indicated by the character "B" immediately pre-
ceeding that : umerical value.
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c. An offer to sell ("ask") at a price indicated by the numeri-
cal value is transmitted with the character "A" immediately preceeding
that numerical value.
Numerical values, qualifiers and futures option designations are
usually separated by two or more dots in cases where confusion might other-
wise result. Moreover, characters are printed in one of two parallel text
lines on the tape, depending upon the nature of the character, for ease
in reading the tape. The transmitted data for a hypothetical text stream
might be:
" PBH... 43. 27... 43. 30...A.. 44. 00... B. 43. 20... 43. 25...".
This data stream would indicate that all further data would refer to the
March option of Frozen Pork Bellies (PBH), until another valid "contract
option designation" occurred. A completed sale is reported at 43.27 cents
per pound (for an unspecified number of contracts), and another sale is
reported at 43.30 cents per pound. A prospective seller then offers to
buy at 43.20 cents per pound. Another sale is reported at 43.25 cents
per pound.
There is no pre-defined order in which market actions are re-
ported, nor may all market actions be reported. A transmission priority
is given to the currently most active options.
C. VOLUME SPECIFICATIONS
Every half hour, between 10:00 and 1:00 p.m. inclusive, the Chicago
Mercantile Exchange reports cumulative volume figures broken down by
specific options for the current tradiing session. This information is
preceeded by the mnemonic ".SALES. TO" in the data stream followed by the
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time in one to four digits, as appropriate. The succeeding data stream
then consists of contract option designations and integral cumulative
sales figures (for that session). This series is broekn by two or more
dots, which might be taken by an algorithmic text editor to terminate
the volume report.
D. TIME DISIGNATIONS.
Every five minutes, the Chicago Mercantile Exchange transmits the
current Chicago time. The time designation consists of one to four




Two types of corrections have been observed in sample data streams:
1. Previous Entry Deletion
The following mnemonic pattern is transmitted to delete pre-
vious entries in the data stream:
"CANCEL. LAST" + xxx + yyyyyy,
in which, xxx represents the contract option designation; and, yyyyyy
represents the numeric value and qualifier (if any) of the option to be
deleted.
2. Previous Entry Substitution
The following mnemonic pattern is transmitted to correct pre-
vious erroneous entries in the data stream:
"MAKE. LAST" + xxx + yyyyyy + "READ" + zzzzzz,
in which, xxx and yyyyyy are defined as above; and, zzzzzz represents the





A. DISCUSSION OF THEORY
Statistical forecasting is based, to an extent, upon the assumption
that any dynamic physical process may be described in its relevant dimen-
sions by purely mathematical models. Given a suitable model, all of its
parameters may be determined by observation of the original process.
Once those parameters have been determined, then the future behavior of
the process is presumed to be described by the model. For the purposes
of this thesis, the problem is three-fold:
1. The determination of dynamic state equations of the process as
a function of all relevant dimensions; since this model is primarily time-
dependent, it will be assumed that the model is described as a function
of time only.
2. The employment of suitable statistical techniques to determine
co-efficients of the model. The technique should presume that the co-
efficients themselves may vary slowly with time as the process continues,
or at least approach a theoretical limit asymptotically, and utilize new
data as it arrives to maintain convergence.
3. In a computer environment, both time and fast-access storage
are limited, the former by the interarrival time of data, and the latter
by the less pressing, but real, cost of core storage. There is, therefore,
an incentive to limit the amount of historical data which must be stored
and continuously reprocessed, while still maintaining a practical level
of accuracy in generated forecasts. This consideration limits the appli-
cation of exotic curve-fitting techniques, which can require considerable
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amounts of processing time, and most of the relevant historical data.
Since data tends to accumulate with time, storage limitations can become
significant. One might presume that the relative significance of data
decreases with its increasing age, and the availability of new data. It
would therefore seem preferable to accumulate the statistical significance
of past data in a relatively small amount of storage, and discount all
past data as an aggragate as new data arrives. The statistical process
then becomes essentially recursive, in which new aggregate statistics
become a function of new data and previous aggregate statistics.
A standard technique, known as "exponential smoothing", employs these
principals. Rather than present a derivation of this technique, a sum-
mary of relevant models is presented:
1. Single-Exponential Smoothing, a constant Model .
The constant model presumes that the monitored process is es-
sentially constant in time, and is described by the equation:
Eft) = a°




• } fX) -" OLq(0) (essentially an e timate),
'0*




ranges from to 1 and governs the decay rate of past observations.
Observations are presumed to be equally spaced in time . A forecast of
time periods from time, T, projected at time, T, is given by,
xt(t) - Sr<K>
2. Double-Exponential Smoothing, a lincnr model
The linear model presumes that the monitored process is sub-
jected to constant trends in time, and is described by the equation:
E(t) = Oo + o^t
The smoothing statistics are double-exponential:
Initial conditions for the statistics are:
5f(x) = aj® - 1 *&)
a forecast made at time, T, for periods ahead in time is given by:
Stfr) =(2 * f)$>($ -(, *f-)[S>)]
3. Triple-Exponential Smoothing, a quadratic model
The quadratic model presumes that the monitored process is
subjected to a constantly-changing trend in time (which may, in fact,
be zero, the trivial reduction to the linear case). The model is described
by the equation:
E(t) = Q+ + (Lit + ^t 2
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The smoothing statistics are triple-exponential:
Initial conditions for the statistics are:
A forecast made at time, T, extending periods into the future with




The primary advantages of using higher-level smoothing functions are
twofold:
1. Given that the behavior of process can, in fact, be ap-
proximated by a mathematical model, the higher-order terms will describe
higher-order (presumably decreasingly significant) effects, and result in




2. The response time of the model to changes in the process
being monitored, as reflected in the co-efficients of the model, is
shortened.
Some disadvantages of using excessively high-order functions are:
1. The increased storage and numerical analysis attendant to
generating a forecast.
2. A tendency toward unstable transients in the model when the
monitored process changes sharply. This effect is usually noticed when
the co-efficient of the model vary significantly from those which theoreti-
cally describe the process. In attempting to correct itself, a high-
order model will respond fast, but does so at the expense of a series of
over-corrections.
For the purposes of this study, it was felt that the condition of
constantly-changing trends was sufficiently sophisticated to serve as a
"first-approximation" model.
One problem which was encountered with all referenced exponential
smoothing methods is that they presume that data is sampled at regular
intervals, causing the regular geometric decay of past data with time.
However, if data is not so sampled, but rather, received at irregular
intervals, then the geometric decay itself occurs irregularly, with a
consequent introduction of randomness of sampling not assumed in the
original equations, resulting in a commensurate loss of accuracy. In
order to achieve a decay of past data proportionate to its age, the
standard smoothing constant, OC > is modified to a "smoothing function"
of time-lag between the last reception of data and the "present" recep-
tion. In order to maintain an exponential decay with time, the smoothing




OC is a fixed constant between and 1 inclusive, and represents the
unmodified, or "pure" smoothing constant, "fc^ is a time unit, (which will
be defined for purposes of argument as the "time-base"), in multiples of
which the actual time-lag may be specified;
^"t» is the time-lag between reception of current data and the last
reception of data.
A decrease in &C. , a decrease in t^ y or an increase in A"D ,
will all serve to decrease the significance of past data. In an obvious
manner, v> v*
P*-l-oC"
and 0( * and R* are substituted forOCand pas appropriate in the above
equations. TV re is a slight flaw in the above approximation from a
rigorous standpoint. The mathematics involved in the derivation of the
smoothing relationships presume that OC and B are constant. The above
approximation makes them time-dependent. It is possible to propose other
decay relationships to allow for the continuous arrival pattern of data.
For the purposes of this paper, and the sample implementation, a rigorous
and exact solution was not employed. A distinct reduction of average pre-
dictive error in sample data resulted from the use of this approximation,
and it might be further reduced by a rigorous solution.
B. DISCUSSION OF GRAPHS
1. Figure 2 is a plot of one commodity option, May (1970) Idaho
Potatoes, traded on the Chicago Mercantile Exchange on January 27, 1970,
as reported by the Exchange ticker. Plotting symbols are as follows:






















































(2) Offers to buy (bid) are indicated by "-"; and,
(3) Completed transactions are reported by "„".
A sparcity of data in the 11:00 to 11:30 region results from missing
sections of the ticker tape used as raw data.
2. Figure 3 .
Figure 3 displays the effect of various time-bases upon the
effective smoothing constant for a typical inter-data time lag, in this
case, of approximately seven seconds. Sample time- bases of 1, 5, 10,
50, 100, and 500 seconds were used, and are indicated as such on Figure
3. It will be noted that the effective decay (SMOOTHING CONSTANT (M0DF))
is significant for low values of the time-base over the entire range of
the smoo.liing constant ("SMOOTHING CONSTANT (PURE"), whereas it is al-
most negligible in the 100-second and 500-secorii time-base region. This
is expected from the exponential function of equation,
3. Figures 4 and 5
Figures 4 and 5 demonstrate the mean relative error for the days
transactions in this commodity for various unmodified time-base-modified
values of the smoothing constant. This mean relative error is determined
by regenerating a forecast equation as each new EIU is "received" for
this option, and determining the mean error of the remaining known data
points. Obviously, the analysis is designed such that this advanced data
is not used in making a prediction, only in analyzing the accuracy of
that prediction. A mean error is recalculated from the "beginning of the
day" for smoothing constant values from 0.01 through 0.99 inclusive, and
the smoothing constant is, in fact, held constant through a days evalua-
tion for that constant. Although spikes are noted at various points on
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both graphs, this indicates an unavoidable data dependency, and in itself
indicates only that exponential smoothing is an accurate technique under
certain conditions. However, it will be noted "by eye" that a time-base-
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As has been previously mentioned, an ideal text preprocessor might
be one which optimized a trade-off between scan-length and maintenance of
system state indicators. Work was abandoned on the implementation of a
text editor as not contributing enough directly to merit the effort. It
is, nevertheless, an integral part of a functional system.
To provide test data to simulate an exchange interface, a combined
SNOBOL and FORTRAN job processed raw ticker text from the Chicago
Mercantile Exchange, and converted it to pre-defined information units.
In a real-time system, this approach would prove extremely inefficient,
both from the standpoint of core and time. This program listing, as
well as a half-hour segment of processed data for five commodities, is
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In the sample implementations, subroutines were written to perform
certain data and file manipulations as will be described below. Emphasis
was solely upon data summarization, x storage and display; no attempt was
made to implement user-position-monitoring functions, and functions which
purported to interpret data other than by exponentially smoothed fore-
casting.
1. Subroutine BIRTH
Subroutine BIRTH initiallized the graphic overlay files, graphic
display device and other bookkeeping functions of minimal significance
from a general standpoint. It basically effects a "coldstart" upon the
system.
2. Subroutine MNITR
Subroutine MNITR served as an experimental User Interface.
Its function was two-fold:
a. Accept user requests in the form of light-pen indications
of desired information, reset system state and branch parameters as ap-
propriate and return to mainline. Mainline will overlay suitable
routines into core to process request.
b. Allow user to control Exchange Interface for test purposes
of program, by accepting a request for 1, 10 or 100 exchange information
units (EIU's) through 2250 programmed-function keyboard.
3. Subroutine RECVR
Subroutine RECVR serves as an experimental Exchange Interface.
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It accepts EIU's in a standard format from pre-processor simulator file
determines whether option is being monitored, and sets system state and
branch variables as appropriate.
4. Subroutine UPDTE
Subroutine UPDTE performs functions described in Priority Levels
One, Three and Five as follows:
a. It updates suitable historical graphic overlay files,
b. It updates the "time" line displayed by the resident
graphic data set.
c. It updates appropriate exponential statistics and
calculates co-efficients of a quadratic forecast model.




Subroutine HIST processes a user request for a new historical
graphic overlay. It is one of the functions of Priority Level Two.
6. Subroutine PREP
Subroutine PRED processes a user request for the predictive
graphic overlay of a commodity option whose historical graphic overlay
is already being displayed. It is also one of the functions of Priority
Level Two.
7. Subroutine ALPHA
Subroutine ALPHA permits the user to change the predictive
smoothing constant (See Appendix B) while the system is in use.
8. Subroutine TBASE
Subroutine TBASE permits the user to change the "time-base"
(See Appendix B) while the system is in use.
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Subroutines HIST, PRED, ALPHA and TBASE are designed to be over-
layable when called. Once their function is completed, their storage
may be released.
9. Subroutine DOWN
Subroutine DOWN effects an orderly "normal termination" of the
system. It transfers direct-access graphic overlay files to sequential
offline storage media. It rewinds raw EIU storage media. It stores most
system parameters necessary to effect a warmstart. It should, but does
not (because the warmstart feature was not implemented) store all common
blocks except those established by the Graphic Subroutine Package (GSP)
to point o certain core-resident tables used by GSP. A warmstart would
be effected by reloading all common blocks and reinitializing the 2250
graphic display unit. Finally, the subroutine produced significant
statistical data which will be used by subroutine BIRTH the next time the
system is coldstarted.
B. DYNAMIC OVERLAY CONSIDERATIONS




















The Control Section occupies core at all times, consisting of the
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mainline, "COMMON", and a hash-code generating subroutine, "HASH",
Only of the six groups of Level Two may occupy core at any one time, and
a subroutine called from mainline at this level overlays any subroutines
previously in that storage region. The first five subroutines of Level
One are infrequently called and are logically independent. The sixth
group of three subroutines, MNITR, UPDTE and RECVR are called every time
a new simulated EIU is to be processed. From the standpoint of speed,
these routines will be core-resident as a group a large percentage of
the time
.
Similarly, initialization subroutines on Level Two are logically
independent, other than that they must be called by BIRTH sequentially.
Resort to overlay did not significantly affect the core, reducing the
occupied region by about 20% (from 150K to 120K) „ This is due primarily
to the operating structure of the Graphic Subroutine Package, which oc-
cupies a very large block of core permanently under OS/MVT. In a more
specifically-designed environment the above overlay structure should







IBM-2250 display of August Live Cattle at about 10:40 a.m. Resident
Display includes "LAST ACTION", "FOR", "AT", and "ACTIVE OPTIONS" table;
also "SALES" and "VOLUME" axes and continuously updated "time" line.
Historical overlay
,
paged into buffer by pointing light pen at one of
mnemonics (e.g., "LCQ") , includes "SALES" points, "VOLUME" lines, verti-
cal axis lables for "SALES" and "VOLUME", and "LAST ACTION", "FOR" and
"AT" entries for option. Predictive overlay
,
paged into buffer by pointing
light pen at "FORECAST", includes "ALPHA", "T-BASE" parameters, and fore-
cast line.











































Closeup of displayed textual information for commodity option in
figure 6. Historical information reveals that "LAST ACTION" was a
"SALE" for 31.15 cents per pound, which occurred at 10:35:54 a.m. Pre-
dictive parametric information reveals that unmodified smoothing constant,
"ALPHA" is 0.500 and that the time-base "T-BASE" is 300 seconds. All
parameters and information in this frame are unique to specific options,




Display of all historical action for February Eggs (EG) for January




Display of all historical action for August Pork Bellies (PBQ) for
January 27, 1970 on C.M.E. Note "0" at approximately 10:30 a.m.,
which indicates to user that "graphic overflow" has occurred at that
time, because data point exceeded defined axis range. (A "U" will
appear on horizontal axis in event of underflow). Repeated over-
flows or underflows would indicate need for re-definition of range.
Missing data in 11:00 to 11:30 range results from incomplete ticker




Enlarged view of "ACTIVE OPTIONS" table for Figure 11, shown at approxi-
mately actual size. "FORECAST" is turned on (indicated by asterisk) and
off by touching word with 2250 light pen. "INTFCE" activates Exchange
interface through 2250 programmed function box, transmitting 1, 10 or
100 test EIU's to system. Touching "SHUTDOWN" causes normal system
termination. Touching "LCQ", "LHM", etc., causes historical overlay
activated option to be paged into the buffer, and is indicated by asterisk,











































UJ < o K t—
i
-JUJ
COUJ_J a: 3U- - OcCO
OCC CD co r> ct z
_J<Uj X> a: O o O-JLUOW> CO cc> a:z 3<a:
CtCOO DO coo 1 ZUJ
o >-< a: 3E COZ n~ _iaru.
«J za o O UJ UJ COK -JUJUJ
o o - U- 1— o*- o Oi-ar
X z oujz CO HU oz U-Z
II o X«i UJ >- X— •-3 t—U.
z •—
•
<ri-z o CO a li- U-LL X —
13 h- >- < qu- t—
1
CO
or o cocoa oc a: et UJ oco •- e>
a Ct UJ <UJ o o o UJ- -JUJ-J
>- UJ co t-UJ »~ u. UJ a lli CDfsjZ
K -J UJ<I CO UJPO COZ <»-o
*» 1-4
_J cc\-y- CO x-> »—
1
KCO —
•> a o Dw U- UJ KST U.H CO O c
>- z: a: UJO O -1 *— o=> UJOUJLU
IXJ o - •-Z t— Z»- o UJZZ
-J o z zu< • co u> HO. Oct: JK*-t-
I- o •—< UJ ^ o ZCD -JCLU.-J
z o o U. -h- o CO co —3 — •-'UJZ
UJ I >- CO< o CO zo KCO ^CCCit— UJ
CD *•» z UJ
_Jf-UJ>~ -J UJ Ok- CO o < \-
• ~> < z tt H-t—ZCt CC o •—
«
•—o coco a: z: <
•> cvj a »—
1
z Z >-«Q. o -co -J«-t t-COUJ o
~- » h- -J o UJ »-0 z < <3 u. zz>?:-z.
o> CO ac z —
<
Z Oa: o oi- <*-• UJCOKO »-
z •> «-» O -< h- <JIOQ. z »- •-KJ o z: a:—. zZ * U- <f o siiiora z: o U_>- OUJ UJULOh- UJ
a » > _i z: UJ a: »— cd< o UJ fc-HCO Ka U-'t-OLLO ct
•» a
-J >- UJ CO iuco3 o oc o CO 0< UJ CC
H z > O X •* cl>couj »—
<
OO UJ <KcouJto— 3 mm
U- o o w K 0L _J CO cc UJ o z:< 0<T ctco^ct: co o in
»t z: •> II o c uo zuj K- o < O o<—'— *^
CO z: 1- UJ O t- CC UJUJUJX < UJ >~-j ZU- hOO OUJ CO u.
CO •> o co o f- —
1
»- OCfUJjS o z uv o coz_jcoaK z U.




lux: CO i—COZ^<I »—
1
3o II •o Q. »- o o vol— i— to -J U. U.Z •-«</) -J^ ozc < CD
tf\-J UJ.^ a CO 3 >: o LUZUJUJ -J UJ U-"-^ • -J <OZmC K
«to xoa * a QiUJCOZ < o UJ-IZ UJ—« CDJCI-O^ z V.
**•- <co< oo z > *£ —
«
o o< 0-JZ< UJ o U.
Oct *z -z: mo — * K 1-4 *UJ_JI— • •UJ>— z»- -JCZ.OLUI- o U.
wO. -< < HIOD CM CO >tt5h UJU-j OU.COK 3
U- II II II II O II »- UJ o o X »-aO <z> a:o wU-Jk-O • • CO
CD hl-y^HOZ Z o o *-ac ±cu UJ UJ «v UJ *vCo^azz ii o»— *—
i
Z UJ ccz. OUJ U-GC z h-
->U-lOC»-"-0 •CC U- z ZT X oou. <x UJO »-. z < z
XU.U.J-J02Q. UJ «—
<
o 1- U-OO Q.UJ ct u. u. o o o

























o o O >or- o
D- Uj z co
< cc < HH»—< o
cc o »—> 5
LL y~ 00 CO zz X LU
z t-i z cc oo o. 2:











00 U- < LL —
I
UJLU 00
00 »- cc z U. O CCCC o O
UJ z UJ o => a J- z
a: UJ h- »—
«
CO UJUJ
o Cu z to o coco o UJ














I o CO K CC »- o OO o o •—t
to o z cc t— o => »M CO oo UJ <: u.
< z < o z »- o iC UJ •• CCCC a a
I >—
•
X r- 3 < »v 00 oco oo CO CO
z o < o «>- >— OLU iJ>U — UJ CO «*
cc 1—
«
X o K »—
1
15 o <rsj LULL' LO CO z LU o-~
O < UJ 1—1 Z> o Cl. » » »- CCCC T-l cc •—
1
o •to
U- h- c a. z z o h-co •^ LU K o om
Z a: z \- »— I—
(
in o \-Y~ X »- X> < zo
cc o o »»• >—
<
z> -» o UJCC XX a. UJ o »-2
UJ —« o UL vO a X f^ x z CC UJ LULL) < ;r cc I— •>-«
u. Cr #^ w UJ ^» >^ o cj UJ »—
1
Mil. 7L^ cc < cc O r> •.
U- •-• » in cc UJ (- CO h- z in r- *h ou. O CC x> UJ *r>3 * UJ —
.
w K < w 13 X < w 00 oo o oo •> <t CO cc nj ..
00 «* _J H LL 00 (- o 0- o CC *c >- m>t coco hh o CL *— f\j>tw CO 3 LL co CO t— z z CO o 00 uu UJ LU o o int*-
C£ cc < a. z> >- 00 »"« cc o zz •"->- coco o co •—
>
•• »
UJ K h- z CD 00 x >- CO 2: _» >- »—<H^ U-< H-H •—
<
Z X o ot>
u. oo —i UJ CO 21 UJ CO cc •> »-_J zz > t—
i
a UJ t->r-l
co >- CC »- V. »~ UJ X*v »- < 0"»v OO- »—'t»—1 o < < co — •—
z UJ *x 3 UJ co "V »- uz oo "V x •to UJCO oo UL)*V K cc 00 OO
< V. t- r- Q. r- > o CO Zee >- •XL M4 l_)t— Cu>- aa ox Z o LU •tin
cc cc 00 o Z 0O 00 *~
1
>- CCCC 00 o cc z* COO H-O. o o
K h- < a • •—
i
co 00 00 COCO o a •—CO •• tt X o M o UJUJ
00 x z > •« > >- • • _J •—
•
fl* oo CC o < -J-I
tt x »-* M co UJ 00 • • ^00 z CO ft >*-Q o vd-m >to • t UJ »-H»—
I
U. V. •t "V 0- ^ 1- X. o *s cc >* bC *«v •-4 oo *«v X o UJ LULL
u. CO 3 00 1— cc CO o CC iC zz cc Q- >—
•
z
D z »- z 0. z 00 z CO UJZ 00 z o UJZ 00 —!•—< ujz < > «—
1
UJUJ
cc o 00 o z o >- o >- CD >- o -J oo t-»
<
oo CC LL ZZ
2! x 51 »—
<
5: 00 5: oo UJ2I 00 2! CO UJ2 o uj2: o UJ MM
x s: 2: 21 1-2: 21 H2 KS O U-U-
o o o o zo o ZO ZO U UJ
u u o o »-«u u M(J MO A oo






















OU. X 1 X
u.oc »- * » o
UJ UJ r- z
a:o 001- m oc
02" UJO •> 00
U-O Zfl. O
m




n-3: i—lr-4 oco 00 •»ZO •- • COLU <— *> o
O-J *~*r-i Do; vor*- o
z:u- 1 1 00 » in«-< in
oc •> ». CC i •«-* «•
a:uj OO Oh- ••mm o
o> OO •—»»—• t-4i—llA o
oco OO xz * •• »* X
oc r-li-< Q-5T (Mi-tr-l » o
UJU- »• » < » « •• o z
o 00o alto OOO o oc
OO OO OUJ UJUJUJ m CC
Oar C\if\J z OOO » •>.
UJ ^~ JM HH —!—< o «»
OCD h-K -J0- >>> o o
"OX UJLDI <D w<_<>^ 0CC\J or in UJ < UJ
mo O0 00V- O OOO »- •• >-* f- Zh H o X 00
z ococcc coc UJIXIUJ -0 o » oo ac*- 00 UJ O- <
t- ococ*- <C0 aaa ZO UJO CVO Cx hO oco JO CDO
UJZ UJUJCC OO 00 0000 5"r-4 QC-t o^ OUJ X-t O-i-t C-4 h-.-«
OOO -J 00 w w
_j_j_j -l-J-J _JO -JO JO _J_J JO -JO -JO _»o
_j_j_j -J -J -J -JI- -J>- _JI- •J-J .Jf- _Jt- _JV- -Jl- o
<<<r <<<r <o <o <o << <o <o <o <o zOOO OOO uo OO OO OO oo uo OO OO LU
in o o o OO o o O o
f-< o in om o o o o






















































«OOM -*JUOK < *—




00 z Oct: a: 00
0<—«•—•** s:
•—4 •—1 ujoo •> UJ
fr - WwwZ CO CO
O « h- <. *~ 2
ZOO COO z UJUJO »-* >
»-<UJ o~ hJJO •> <







<H- r-o UJ -l-D 3 »— z X03 Oi- Q U--< >->-X ft -<
o •—1 •• ZO<<oo - t—
1
>a: •>in h- hDZJJ 3 X




O 3:3 o»- z O-KOUJUJUJ •• a:
2:00 UJ •—* * 3 ZDoi»I m CD UJ
UJ »- »«* «aooos O 3 z
1-2 < ir»o K KO <— 00 l-<
too a~ 3 o:uj3ujoouj UJ » 1- •
>•- >—1 a UjOQQChhJ 4- Z 3D
00 1- K m »- D< XX»-« o-» O out
< Z *o 3 <u->zaau. 2: •-If-I 1—
1
OCK
CO (Si UJ o*~ O ocu;a:<c<< » •< »- UJ
** UJM cc »—1 •s. iucc:u-.j—ia:a:r UJ meo < K_J
UJ »sl_J oc •c\J K 1- h-O-t-OOUJ H O •* KJ za
>- *-"-J UJ mm — <^o 3 ZDZoo< > < *—x »—
•
UJS
< _J< O CO o»- a .—a:*— >—:?—»uj<i O *r-« -J •-.O
o -J"-" < «— >— •> z a:<x DctOi/i •» CM » _J wo
<h- C£ UJ 00 •»«-< H* Q-OUJ COh; C Ow < z
oo *—' h—
<
h- z roO OOli"-iK —
«
fc— H-< MM <l/>
o K-Z »- < >—
1
o~ z: SSZmZocoX 00 » •> >- a<
< —•— 00 O < — UJ UJLU<X*—0«— UJ > r-«-» z 1-1
o Z UJ h- •"v K hhlQ. h-CH 00 ox t—l z
-J — -J H-^ z hO co coooo<13:ooujoo *->#-< oc <z
< <UJ O 1-1 >• >->xct<—ia:>- O «» •> -I 3









L^ L— ^_ l_ h 1
U)
ex. 3
00OUJ t-i r\i<n %tm ^0 r» co
f— r^ r^ r~~
•—
1
oc H- c* »—
<
ooooccoc <» •••w «— zzzzzz —
»
•-UJ
UJ UJZ < UJZ 00 •~i vnh- <M *—« «—1 1—4 1 || | »— CO Z Xx
z 00 O 00 >- «— w< *— *- ct l-UJ
»—
•
ujz: ujs: 00 oz _I_J_J_J_J _J 3
u. i-s: H-r <a: -J_J_J_i_J _J h~
UJ zo zc ujo <!<<<<< UJ














oo > < >- UJ <
Z>- -J a: <r • — O
-.K- UJ O -J00 »- u_ UJ<— OOLU t- UJ> —I •—1 »-l
h-O 5Ta: OOUJa'<I o u.
zo uj<i -J _J o 0 M
oj: i x >l//l~ <? C- 5: ooujo H- O
us->kd K- t/0— t_ cA 5T »—iUJ^-'UJ 00 »-!
O-J UJ >— UJh- <Ti— O ^h-.U-»-< JO ziuu-">oo CO CIO -»• O OU.HI1 -5UJOOO 3—KIUJ oo_> o 21«—>-t-. a 1 *-u)5:
»-<CCGl- J1<<00 r-* o UUh- OOH- t— u_^-u_>
x t-.cc.jz s: i arz»- *—
'
UJ ZOOIJOO t- U-»-U-Z
jr 25; *- Dt-U-<I >t cc 2:0-7 Z) < uj»-H-.5:
3>->-c* OOt- Q- CD c -? 1 -J oc _JOOt-
• e oo_jo_ LLIi— » <3 »- t~ Zlkl UJ rx^Z"— 00
UJO< oo ujajoa 00 •— HKI(- z -)Z5»-Z CO z





2T art— cc—< <u.k-a:u' *i K
kdcujuj cok5:> o UJct a: 00 UJU.UJZ h- <
z»-o^ao Zl- tu»— r-l »- H * 00 u-_juj»-2: COO z
**ZOfUJQ.< »-Z»2K W Z »o * UJ •— -JO O^-OIZ oo ZO>2lO m UJ <o«-<o cc » <5: »—< »—
S SIKSIUJIO C*
_J) •— CD cc oi:mZm O -CCO vO 00
UJ OOLU ujouju-JO - cc <zoz O o>—o<q: f^O UJ
-j>-ujujo2: O^-ZIXUJ oo 3 X02IO O < «ZmILL 0^4CDJJII Z2r<it-tt z: o usujs: X 1 zozu 1—4 •>
<UJ2Jh-»~a: ooz a •• UJZUJ 00 X 02:0 in h-
»->< o us >- «*— o t-zxz ox 00 5:uj5:huj 00 h—
'
«hOIa: UJ ••SCO cct> z zs: 2: » < ujzujz*- o»—
<
z
arh- zkcx: rzr z >-r-4 •—
«
< U- 10 X Z5TZ<< -< « 3
UJOUJ>- ,-'UJ z>sluo< OOw. z UU-OU- 00 •—
<
2" 2:0a: ^
f-<XoOjt h- -UJ UJ 21 <M k—
•
•—0 X00 a: U» •— UJ mo »—
CO |-D UJ <Di/)CCU o *C0 < a. a: -O ULOU.U.Z O 1-1 3
<0 UJ_I Ouu^*— •— < fO»- h- *->ctU-.'a: cz UL O'-'uj «—1 a
szz^cm -coo: a: cc co oo z Zujt-UJ * » CC -ZL& *ro t-
C •—•*—• t^)«—•<! O0Q_ *j>o o y-z: o OhUI- 000 cc aruJcco >*o 3
UJ UJ_»t- 3UJLL00>- K- 00 » o •—"O^O ox UJ UJ^-UJ ,— 00 O"—
ujccoq:_j»- OOlUJi/5 00 21— oo<a:< ZZu U. K-Oh-OOOO »—t •• N*
X UJ003 *-o>— o»— O » CC<-CC »- •> u. 0<0 UJ •TM K
tt ki/)(-CO^ a:< x -J fM-1 UJ U-<X< OCC Z) <a<u.a roo 3
f-< UJ<< < >>- < CD~
-J OIUI XX CD a:<a:oo Oi-i O.
K (/)mO x< >ZCCKJ CO t-r-1 CO 00 <x< (—1 Z
•—
'
UJh-OXO < •—< o 00 CO < cc »- » a: luia< •f-t 1—
Z H-»-"-J00i—
O
00 IUDD _J 2:»- h- UJOZf- co< UJ ouj fVJO
ft *mt <Q <IZ OtflOI- o •-00 coaOoo XX U- O CDX o»- Zl
h- UiOWI2< <ca3s:z hS oc Jhoq: 00 00 I-ZO2I00 —
•
UJ
*« UJ arsrt-. O STuj u- CD UJ OIUJm •> z oOOocZX »"«v *-
z Z 02T OoO • jOa:o> o f-'v h- zt-oou_ <v < CCUwZI -«o 00
1—1 •-H OULUOQ UJLUOUJ 00 CD 00 xu. Or •—UJX o»- >-
H. •0>—»— •—UJ eCOH z "SLY- <i uu. t- U_00>- tt tt —00 00
UJ 3 *-• z<zt- c\j»— <tujoo o oo 2: •-•CMro>j- z> 00 >
z O UJOQCOU QC_JXf- •— ^2: CDCDCC'CD -tCD tt >tOO tt
—1 QC oo2:ujs:uj o »-«- K *^v #• Khl-t- *^ U- <CDO00X *>^
t- CD OujZUJ-> ooa: < CC CO O0 00 O0 00 a: u XXXO00 CC t-43 3 IZluZuj LUOU.O oc UJZ »- 2:5:2:2: UJZ 3 ooozx ujz 00O 00 KSlOSEIa: CU.OH- < oo 00 00 CO 00 >•
a: _J id 2: 2: UJ2: uj2: 00













—— OO X OO
OOOO- UJ a K»-





i—i LU oar 2 OOoOtO
hHi-r) LULU < «—It—<»_|_
zuuo oca. OO
UJLULLlUJ »-LL 00 22
oara'oo OD oc OOOO
0>—"—•*-' 00 CC' LU Lf\ir>
LLIOO or LU h- OOfVJfM 00
oo- 2 LU >l- 2 <<<\j<\j 2
w 3: LL. »~3 —1 LULU O
LULUO LU f-Q- h- O orazz »—i
*--J_)0 3 Ul- xr 0l torft—
1
»-
LU •—' —' • - CO ~3 _j LULU <
-J ZU.U.H OO CO C coccocHhD 3 K LU X V, LULU O
LL.»-i >VI 3 a: or 2" •—
*
COhl- -J20<<00 a O.LU h- * h|-«hDZJJ K O mo 00 U<J> UJ3 »-«a:ar2 «»• 3 Car _iii 00 OOOO O
Q-f-OLUUJLU IT> CD zc CO_J Ul tt arar_j_j < «—23or>>X >— v. <ru xoc 000 OO-J-J cc -~
HQ.OCD3 *: (- LU S~X OLU oo<< t-t
>-o -J 3 -jar +SL <rsj LULU »- *~
oriiOuJooLu CD O. < vO 1 — or a: 00 00 00 00
lUOOo^M'-tJ 00 2 O-J :*ro h-OO LULU ^ — —0< IlH 3 M »-< _1 10 O i— I— •— 1
—
K O—<— r-<—
<u.vzaau. 00 aro ceo Luar X X>- >- 2 OwI-hIN
arujar<G<i<i •i SI O*- xz CtTLU UJLUCCCC CM LU -Jcoq_3;lD3:
Luaruj_1 "-Harare *m. LU »-ar s- .-. •-LL. 22 X -J c0 5:_)«jx-j
t- 1-ahCOLL1 ^<\j t~ 00O • » OLL. LLLL. « < ••K"*! * * •>
20zroo< > _J<\J O0 •—J— 00 3 OOOO h- X > —. •> »M#>I«
«-iar^-«-"5:_juj< COLO > Xoo LC\>J O0 CO K*- LU K—— *. »—
•
•-<—^-f^COO^
0C< QtfOW co— 10 —
•
U<~) LU ara: O 00.4-cu K<V O %»H(\I«—«-
Q-olu oon: 3* ox zz •->- CO 00LULU < cor-_j <3: O ^— :*r**rOOU.«h LOO >- LU MW LL.< -f-cocc oc 5T—t- X-J LU O^iiUuUiizhz^us: ••0 or or 3: •» «—»J ZZ2Z ^-00>-<^- Q. •• OOOOOO
LULU<X»—C'—LU i£_J <r <<r OS oa "•-OO »- »-^f~»- _Jt-i— H jcojjjKhia t-c>- oao 2: xa: <tc LU00 0022 00 000 * •<xm 2 cc_j_jcococo
ooooO< 3:oouj»/) c>* »—
<
00 o»— a.*- Q-Q. cooari- O— < -'COCO—-«—
>->-xa<«K>- _>* a 2* 000 •• •* -J 5:-Jh-2<rx»-< > w—






















LULULULU LULUi-* (\JfO >t IT>O h- CO *
>j ^a^ ^ n* *-* -^ ^^
*•» «*< JLU
ocoooooo ar>*. O _J3 CC ^ 22XX or ar a: or _J _J .-J _! „J -J
LU2 O CO 00 lu2 00 •-•—2:5: LU LULULULU^->t <# LU <<<.<<<OO -J 00 1— 2 oooo##
*
2 >>>>>>




h-T t-s: LL h)-hV<« LL. 0000^020 zo LU 2222LULULU LU OOOOOO
-O —0 O --« »-H—• *—
<












os • LU «
zo r-4 a: —






mz ** LL X
I s r- r
—* •k 1-
i- r-l z LU
-ito II < z
CLU -5 o •—I
r- Ol- -> •—
<
r-
o •i LL O
<—
'
z • «M •—« o
•> win ~i z CC
«0 -5 o CD






LL. u KO K to • XO -J
1-4 <Z
— CD * o
o
to LL a»- — ©K >—
4
o
or •> LT. •> •• QC
O r- oto O LLr- • X
h- o LUOC F-* ••< 1-O o. t—<'JJ to XX to
LU z LLr- o r-«a < LU
1*- to •—I •-O z •-J X _J
o »-< » -»< CD
r-l t> s tOC£ o rvj » s <
«*« r-4 o o< X e*** o» 1-
H»—l O a: -5X o LT\ro 1-4 •»
#-<•-« «~ z -~i LU 1 o •> LL » to«-< c«r
»r»^r> o— < * _J K CD •>r-««-> o< o
«— LU»-4 >*o o < LU Xr- X x ii ro zro u.
C0_J3l OLT« v£> o _> oz o r-»i—>M *> •>
It-W CO 2TO O -J z CD »-< » >-.-t— •- o« LU
o«->x LU •-Z >—
•
CD o < CtO < <NJ r-X xr o
XI- LU _l •*« h- W. X ••—«r-< OLOO o
•.»•• t—
•
O > z LU * XLL o ^*-< •• «O>40 » ft o
war" — Li. •O o CC o o — »—i *•» <«fO r-4r-4CCH-
©r-«CO CM •> •—
<
o h~ <-z o r*— • *XO XHHH * <\l*t to I- -J to Z JO o ».r-4ir> r-4OOO0. to
ww«m to LCtf- LU z CD **f •—• 1-4 h- XXLL tor^r- »z <
*:** •—
«
» •> r-4 *—
i
LU OO Oto II r-ltO * r-4r-«i-4<H- X
*ji~>u O (M> •» cc CM LU ooo to CC o (r-X— • •• ».x **DCO r-4^4 o h- O rvj H •-•-J -J z CTLL z r-4LUX oolooO" LU
-J -J -J O WW r-4 Z a: u> >— ••CO CO CC OO LU r-H^-f-4 OO-O-M • r-
CD CD CO UJ oo t—
i
*> LU LU •» CC r-4—
.
LU •> •^— •> SHHOJO <Www to >frlfi CD «-<0 r>j r-<0 3 1-1- h- <icc o XH(NJ •—.-»0<UJ _J
to 1- O II ZZ 1- LU o •-•o © ooooa O
UJLULU LU LULU to II II CC --* II II «» LULU < OCO o ••OCT O .-.-« COZCL o
uou o _J-J s: LU < CD »-• - Ou <*s: r-« r-lr-«LU f^-tOtO ->—>-* -J
zzz o »—'M-« •—~o rvl w 1—l"" w Z^r- LUO •> <I •—' —oor-i ^:o <I
UJLULU < LLLL o w>-l • i—i >—
•
LUOO O ccz CVJ mc^r^ OZZO» tOLTi o
-J -J -J o: •-o MM •—
<
•—(»—« < O *-o«- — (-4** r-4
<t<< UJ LUUJ LU o— CM Ow O— ~» o • *-.fvh- »-th- tO I 1 *-r-0 •»> z zz ISJ o-i II w -«ii£ <M LULU _J < —x<t—< O Lu<ra:o CO
Mrtferip-4 *— Ml •—
<
r-ICO r-<o r-4r-h- OOSDS z<\im»-s:<ii-OOO LL U-LL — r-f\l o •—' -< «» <ia:<a: ^•w—»»-.ct:o
ooo LU LUUJ r-4 Oto3: O-J occcc m LU *CLUO LLLLLLOTO O
UJLULU O
1
OO w^ OX -J oco OjCjS <w OCr-tLLOCu. •-.-ifcH^tLL O
1 o o o O O -* r-40LT>0
1 o f-t CO tn o o lf\«COO
1
ft r-4 r-4 r-4 o o r-4r-«r-*0




















co K X s
•—I «>» «
-J z ro *
-1 a: CO f-t
o X> H- <r
o 1- 00 m
© LU z »Z> ct: •> »
LUOC «» x
I(- O o
h-Z Z o X




Oh- LU X 2 t—i
aa: o %*
U-'LLj < (\) z
f^nn CO 00 » cO
z to f- CM LU
J-"-" u CO M -J>-
o 21 21 » CD_J
zc » m <•—
k 1- o ha




o a: CO < f-O
• a X za.
~lu o * CO -.21
OCO o •» o LU LU
o»-< rvi o X o OhIJ •» LU o M <
coa: o a: » -1 o< CO
XLU o oc CD _J -Jh- *wX fO 3 X o < o
-<l~ •> O u o eO o o
CDO o o •> Z »—
t
_J
h- o o < 5 Oct: <CDOCO CD LU
00 CM X • t—UJ IIIO z
z: • — z o •i cox uuuz «»• •-«Q *• o «»» t-t t— h- o _J
LULU o •-* o «5-~ -JO II II II II hu z
za o O o f<W _J <x *—1
t-.<X X -< o » OLU ——-»—l-XCO <XO CO -J CM - a oi- ccocmi z:
<o X _J •» £ LU •—
'
UOOOCDJ"
X xo w o ft l-O oa: xxxxskp- o
co LUO r-l o o • CJLO Z3 COCOOOCOI- oc i-
< CD hH — LUfl xxxx II "-"CO
I • t- • w !--> • —•—'•*»+•> II «— f—
1
zO co o LU-~<LUO LU CM <«->«$- .-H <LU cc:
_J z: koiq:i- CD CD CC CDCOXl-O o
-J —
»
•-•oa: K-l— I-I-CCQl>-i|— i-
< u. KIO eC cocococosuao LU
U to* 3: COLL LUO £2:zri-<30 a:
f-t r-tO O O o



























































































CO LU CD oz

































UJO^ or 1 »-iuj2:
-J UJ
OtTf-t O >-U-»-'UJ
U.*-U-Z u.ZO < tuv-^-s: U.
oz a: -Jto(- 00 UJ
< UJ I500Z— 3 CO
z z -50»-Z XOH UJ >- -5 O >- ocM O ZK 1 COST 00 UJ
t-Z <U-I--oCuj z - K
<UJ 00 UJU.U.IZ «—
.
00
OCUJ to u--juj»-.2: l-H «» Ct <
IU3B UJ »— -JO I- »-t UJ oc
CLK a: » <xs: < w~ »- «I
ouj ••0 -etc H- X
CD O o»-o<ac co <
r-» O < t-Z*- XUL -J r? ct:
1 00 X I zozo z < h-
CO 00 00 X oso UJ *» X 00
Duj OX 00 2HJJ5II--UJ a: oc 1-4jq; < a.zuJZh < X «-l
O-O 10 X zzz« a: U- z +
1 O CO*— sr 2:00c 13 3:
a-< UJ Xoo a: U_ "-"UJ - Z - KM 0^
r-t 1 »o O ILOli-U-Z UJ to w z I- f*
1 X < OZ U- O C—UJ •> ^< < *
000 oc •—' » oc zo < h- > z oc «M
_)< COO oc ocujoco C£ z —
»
_J UJ 0^
Z>X H ex UJ UJh-UJ«-<00 O .-» UJ t~< CL •-«D 00 zu LL >-0>-ooco H- >*- _J *^ UJ u. l-H *v
OUJ •> * u. 0<-0 UJ 00 ^*- < l~ 00 00 X UJ
SIK _l OCD D <oc<u-oc H- > CD or CO oc (> O0 z
<t < XX CD oc<acoo _) coor t—
1




SlCt: CO 00 <rx< O < DI x> •1 00 •• 1 X -J
OCUJ •> •» a: Xoxa:< O ZO a: 3 -J *— 3 »—
«
zOZ -J CD< Uj OW O .0 UJ <i s: Z < Z -J w l-»
U.UJ XX a cox -J —z X 13 «-» «n Z5 *• D <
OCO 00 CO h-ZOSoo >! h- 00 »-* >t + m >t -f O 1 2:
UJ UL 9k z ooOetZX UL wQC z w ta» •*W UJ •• w O
0.0 c <v. «I otO«2I O (-< < UJ Kct -X t-X 2! X
K J-U- Ci. —ujx ccx > K ccx cooo oc CDOO 00 K
• z uu. h- U-OOK It H z 00 UJ UJ < 00 o< < tf o< 5: <
<\J D OO -J -J CO =>o X X -<. X OC X Z
UJ —
'
sf CD • t • » t« «• i-HJ —
<
f-<>t UJ z 3 XO II Zl M-" OIII- "- oCO 1- #N. u. <CDotOX - ** oc UJ O O O z 00 a. o
-1 < a: U- mow < •J or -J -J M — II — It a — II oc II H
< a: UJZ x> ooozx oc <UJ UJ <t < II -* MSf UL ~ II ^> UJ UJ





_j UJZ _j •—tU. »— *—< ct: X 1- 00aK 00 f-ar.H-oo










UJ *•• uzz-UZw "" OOZ-* •^ X —
1
1 CO «*


























































»- UJ OO CC
oo o UJ V-
UJ < _JO0 z
K- u. <o o
wcvjar o_j> oX UJ •—o<
o h- <ict- a: -j X
z 1- KKZ OQCCL UJ
< < < »-* t-Ooo h-









a r-so >oz Q.UJ
z hh »—<UJ<J UjO K





oo oo to ID*-X h-OO X
UJ •> » a uj u<« oo
t- «om UJ «3tUO





5: *> IL«D X~-UJ UJ
UJ vr\ UJ *-* UJ > z
K h- _IUJ*- DLUt-c »—
00 < KO zo\~ h-
>- t- oo<< •-ZU o
00 oo UJh-O0 << o
•> to XoOZ UJX a: oc
CO m a: ~ < JOU. o CD
UJ »- o I-ujo: COXO K oM < H >*- <LU < oo
»—
<
H- <r U.KH h- X O
-J • O0 o OKU. OfUJ >—
•
>-
-J UJ •» •» >—
«
OO en ujo o CD
< o fOCsJ o a:>- UJXZ z
t-4 < »->- z LUCUJ >->-•-* »-* »-
»- a: <T«5 •—
I
COUJC- KOOUJ UJ oo
»—t o HH say Dr<rxuj X 00 UJ
z »- OOoO UJ oai- os:2j o K
•—
(
oo •• •» H z a co z oo <
C\J.-« < OOoO UJ00O0< < •-• • \-
fSJ -j »-»- K j/) UJUJ QCUJUJh- r-l a: z O0K < << oo UJKH- H-K z CO aro
H* CO l-l- H<< uj<<a: a: o*-* X
z o oooo X <ou 2IOOUJ CO X h-K UJ
CsJ >—
'
_J » UJ >_,,~' •• UJO»— •—'h- UJ <o K
»- O ^"v - *-CQ^QJ-lDOtO v^ 1- OO oo
i—
i
UJ HUJ 00 ozzoo«<ozz< ^-iZ O0 i—iUJ >-













UJUJ z M r-t rvifo co ro «j- iri ir» -o r- • « cc: o





#*«K h- <<< <<< * V cc «-<h-
K CD »- CC oo hi-i- I-H-I- cc CO Iu. «— M ll li ii iiO 3 -« UJZ 00 O0O0O0 oooouo UJZ 00 K< •-4O to z OO >- oo >- «»* f-«<\JfOm<5
a: »-« tux OO ujz: oo hhl-kh
CD u. t-X i-s: <<<<<
Z> UJ ZO zo l-kl-l-l-




























































o LU UJ •-•H






CO II ro z XX






















or UJ »-< UJ
UJ 5: k-h-J-D CO
h- <t zuuo CO
UJ or to UJU-UJUJ O
2: < CO z 15 ore: to O





<. >- » \~ 00 z CO rvj
Ol < f- < ^- 3: O coo
-j CCO z UJUJO O O-J
>- a G»-< CD j-_j^jo t—
i
o>
< oo •>- »- H— UJ t-MM * —<
-J * •«s0 CO -i ZlLlih rvj o
a o r-o UJ •-KD 3 oo ^-t-J
oo •» o»-> a U.H- >->X o coco
*-<»» H •— •• ZO<<oo o o •»
o»-» z ••in K l-IDZ-J-J —
•
Ch
1 UJ «oo •—i r5 •-orarz » H-O
uo Q c~ Z 0-t-OUJUJUJ r-l *x
»—in z »-t 15 zi5or»x CO OO
X<"\J UJ ** "ClOOOJ O IT. *
aco a. LOU (- *—
o
o COO
< UJ UJ Ow D OTUJ3UJOOUJ •—4 (VJK
or s: o o »-• •> a UJOCDtMwJ •» •—i •>
Oco < •>fO *- C< IlM o •-—
»
•—« UJ or ^o => <u.>zaaii. to _jcn
oo—
-
o C o— o orL^or<c<< CO _j—
111 »—
i
H- »—< v. Lua'UJ_j*-oca's CM 3>-
rsiiu > 00 CM t- >~ i-at-OOUJ I— OZIJJ
• • »-iO UJ mo 13 ZOZV<< > *> -J »i<r
ro j« Q -J O*- Gl *-tor>-"-<Z!_)uj< -J >o
t- -J> < •»H *> z or< ooroto -J LUZ
»—
«
<IU UL< CO r-< »-• q-ouj oo»— r DZOOh





_i Om z: sezwz^uj: *H^O><H —O u_ o •—
«
UJ UJUJ<IX»-C>-<UJ o< ••
—
«
Ui zz UJ f«v K- t-t-la hOh UJ ••H-*v^





a o«-> >- >>-xa.<— Qr> MinKaa











O r-i <\j ro >t eno h- co
K CO o 1- or M oooooooc or or
X> Z) UJ fc—
«
IUZ OO ujuj** zz
o OO or z oo >- oo#oo
or 1—1 ujs: oo ujuj-jsis:
CD U h-s: »->-<5.:e:



























a 001/) •- z £X >>- to
lO uj iouj X ZUj O <I< H •M
_i luce: a. CUJ _/_J t-4 h-
o CD OCO <
<UJ 00 CC a:000 z to z z





B CC<3 < _J DC z <
X LU<Z hWU <z 1/5 zz D <
o. 3f> K-UltOUJ «/>o tt 0000
<t < LUlOUJOOUJt-t UJ mm <








o eouja<<<uj a:f-_j O cccczz UJ









>O UJ UJ OO00 *-< k*4 *o CCCDDO UJ X <
»•< OUJOI-i->-<LLU- e>jcc _J>v UJUJ > X
LL <0<ujiicoO ST< O cc-> OChh < -i
«—
•
^:<i«iooQ-a j *_j a: lo- X K|-<< X -J _l
a u^o <<-joo<<ra-UJ ZTlO OO 1—
<
_l
uu <ro<<(Xa:ujujo toses •K/) oooc -J 3: •—
<
a_ o_<a»—coto*-c«-oo «£>UJ tt ttCt-J_J -J 3:
to a. < ujwocooj: ^ooo OOJJ 1-4 00 UJ
UJ UUO>>-_JujO tt _>ouj oo<t<i 2 > >
to zluz << 0:^02:0^0: CD<trsJ UJUJ < < <t
C£ ^ZwOJJZDUl COO X 1 *-i aroc'ioto >- -J -1 *c
UJ t-*-*\-*->CCcCCDC*- U_ U-LL 2Ih-lO UJUJ < cc a:
h- OkdIujuj«<ioc<: •0 hht-(- -1 UJ UJ <
UJ ODOO_>>K DZZ «—ujar xx>->- a > > a
2: c*0 a:<00 zujcvjz a«-«»~ rvcruj UJUJCQCC c/> to O
<r CDO£CDC£ UJ>lOOXOO f-^i-iU. zz UJ >^ a
cc D(DDOjU,t-MC >— k—< (—
1
yCOU. U.U. UJ -J to
<L lOXlOO Ol—I- Oh- CCCC CL _J~ D 0000 O CD h— tort O
a lO KO l-,<<'-<<OJOO CO^IOCC »-K < < X XO OZh|- _j OCL XtOUJ cccc CC •— —
<
a a UJ
to i-io«-'UJoto>-ujz:0 «j_i 2: •->->- lO«/5UJUJ CC X < «l Kl




Clio.*—h-o< ujou »© »— _j ZZ3C5I to > < O CO t-4 _J
< <io-<i/)c/>uj5: «f ZlMM ^vua h-DO iC Oi _J
K oc<a:uji-iQ-'-'— UJUhH -JOOH/I OOZZ -J -J UJ -j * UJ « <Z Oaoo;iao:j IVZCCCC CC >~.Q-»-i Q.a < CO KJ * < > >—
>
O O o__j OIH-'UJUJ x^wo • t tt X •-- K vO — KO >> s: 00 t» tt «or»- z- -J Z s£> •—
1
m K m 1—
«
0«»0>-<fMfO ttw to • •—' It 00^^ -J J UJ m CC <M O C\J Z
tt UJ_jmi/0lOlOZ h— tt tt >too •4-m-J-J ^t < Q CVJ 1-4 O •-
X o-jc\jcooh-> ••coo ••V*- oococo UJ * -*t •—< »- 11 O 11 »H
a -OOvJOOOKUJ OX_J_J cc *: ~ZZ.ye.-x z or y- «/) (i </> UJ «~
< >2: >_>>, k_.-.<n^ h-0</>> UJZtO +++--2LZL «—
<
UJ *mt UJ »— «o cc t^ II -*












































f-K- »~ <*.<>««. z
ek>- cc OOO •—
•
cO<< UJ UJ e « e
>Q-CL t- > .-<.-! i-l MM
< •• » ^
-J UJUJ Uj cc OOO e
azrz H a. r c r • t COWOO 3 r-tt-HrH r-«
co —1 _) UJ • H «> •• * 1—
h- OU.UL c Kl OOO A
UJ oo 00 •-* ** 00 • CO 1
CO
-J CD 3L CO h- OOO h-
-J •• •• < •—
«
< t— »•-•. fc—
*
O
< <JUJ J- 00 2: OOO 2: e
K <r> * a. t-> e e e —1 O
< OUh -J O _t OOO -J —
o »-«->- < K »•»••. •t
aro —.,— UJ O 1- OOO K >-
o ZO" -»<\)r~< 0£ K co UJ e e UJ
•—
"
Ol-O »—1 •> » UJ co HHrJ CO • »
I STcouj >£)r- 00 •>•>•> CO
a 2T»-C3C x:x*c - UJ <I OOO < UJ
*» —
.
< Ola _»_>_» 2: K • e e v~ X
o UJ o a o CCCGCO 00 < t-*r4*-* <
in o in a •» » XXX UJ T. cc •.•>•. z
nj *—
'
c\j cococo 2:5:2 UJ 000 •—
1
rvj > <\j -j »-»-»- » • » O h- • • «~
— «— —* UJ i—
i




-J •• -j O •> < UJUJUJ i/)w</i m«*.••» X < X * •> » X •
—t<t .j ^ 552: 000 < •—1»—!.-< O. a a OOO 0l CJ
z>o ID UJ o UJ UJUJUJ OOO K » •> » < *—««.^* < «»»—«»» < « • • < •-4
z»-« z KJ •—
<
IVl —l-J-J »-«>—•»-« < t-tr-<r-» Of t~t(\JrH X rn »-<.-• cc OOO ct




UJUJUJ » • •> O » » •> O •> •> •> » •> •» » » A
ooooo -J O -J OOO r-trvim rHCMCO r-«(\jcri f-tfMCO 1
UJUJirtLUUj
_J UJ _J minin -J 0000 00 -1 CO CO CO _j COCO*/) -J 1/1 COCO _J








^JCOro <\J(\J<\> < OOO < OOO < OOO «I OOO < •
>>->> »— > - c^uooo >—it—<»—
<
»—11—>i-m *— »—<*-< 1—<ta*^«< »—11—«»—
1




CQO —^w K ww«^ »~ i^wv» v- «n»>»i«n »- ^- .»«-> K «-•
CL>>0-0. z > z CCO 000000 UJ 2:5-2: UJ 52-S UJ 2:2-2: UJ —> —1 —
t
UJ ••




coo O0 H-hl- CO <<< CO <<< CO CO COCO CO X




OOO •» OOO —
.
OOO —. <S>OUD -^
•—•»—«J— f— »— f\J M >a- !—!(--.>—< in CO CO CO co co co r- CO CO CO 00 CO COCO t>
_i-J_J_J_J _J _J_J_J -l-J-J _»_i.j -J-J-J -J-J-J
_)_>_»_)_> -J -J-J-J -J -J -J _j_i_j -J_J_I -J -J _»<<<<< *3 <<<t <<r< <i<< <t<< <<<
uuouu o OOO OOO OOO OOO KJULi





















QC < LU CO
< \- a: zO IU < •—
<
>
z 00 a. _J «I
r> z s:
o < z t-l




—*0m+* »-- o t- N-
ooo Luct: — o X
• • « 00 CC X z H 3:
<\)<\)<\l o o t-4
tH^rH <O0 < LL Z LU
•> #> 1-00 LU LU <* Z
ooo <•- o 3 t—
•
• • • ou z 1- 1- •
CsKMfM to 1-4 z LU r>o
-JHrH o LU CC OLU
•••»•• t-tt o 4M»4M»«w LU •« QCI-OOO LU cc ooo CC o LU
• » • o»- LU • a e O LU K_JOOO zu. rsj ooo oo X za
«»•»»• >-< «> » « oo LU2T
ooo a: o ooo -j »•< i—«o
• c • cz ««»« h- • • c < Z ooo
ooo OOO cvjcmcnj ooo o o i— z
•»»••. 00 •—
i
*-•-* s •>•>•< »—
1
• LL <00
»-<C\Jrc> •-»- r-t(\JCO <r i-l f\ICO 00 >* <*<
OOOOOO o< 000000 LU oooooo > z hi





t- •—•—It— ooo t— owww LULU www LU WWW i~ oooo < 00*-l
-J
-J -« OOO oooooo 00 oooooo LU oooo INJ HK
-»->- —•—.>— ceo OO o «om «— 3
<<< «~ OOO — a-o-a. mr- « • -J oooOOO O OOOOOO r-H >->-»- «— o %0^ _i t-iLU
OOOOOO »-i OOOOOO t-< oooooo <\J -i II < z XXW w t~* H II •* ex KLU
_I_J_J J-J-J -J-l-J w II 1- H r>
_J_J_J —I -J -J _J-J_> ooo •—
«
h- O
<t<< <<< <•<< OX—i-J Z LU Z





























00 LU N4 eg
LU o » »—
4
K < o •>
< 0£ \T\
_J
LU o CM -J














z Z LL o>ox
t-^ •-H o t-iijxa
>- >i^O<I
LU r> z o:






H- coo K a: a.
r> DO »-H LULU»tZ
o oo«-» z co#o
a: — LULU_J5T-
cc LL »-k<s;3 LU ZZLUO
oo O •—>HX aro










>- O OC 3
< O Z




co LU COLLI X Zlu
-J
*— «j Lua: a. Ouj z>
cd aro <
<lu do a: a:000 z••
•—2: o< LUCO r-
*-< c <y< <i _j <M
X LU<Z J-COO <z ••




oc z: ocooo cfu. ZLLLU O
CL_J•-^UJ<<C.•-• UJOS. Z LU to
o i/)j>c:hi-oo LU 3 < -1
—I O OZ5LUO<<<LU cc»-_j X K I—
'
> t- S ZCOCC CLU. o—o •—
<
»-





O LUO t— »-"-<< U- LL • >_ja: Z z





»- O o^u <<_jco<<a.Lu •—
(
s: to
o Hi <u<< oc: a: lulu to3r »~ LUX Cl a<ahOO>^Mo<-oo z CC X
o co cl <x lucoqcoo—<r < UJ <
fr LU LUOW-JLUO • •
o co ZLUZ << tthazcua: a: z u.
*- C£ *-Z»-UJJZCn 000 UJ D
» LU _ •—*t— »—. cl ccO »-« LL LLU- «»» s: Cvicomrvjro
«-• t- di-diujuum<ioq: —en—
.
X •0 0*0^0 K-
in LU odcq.»i- Z>ZZ —«LT> ©CO— c c « • LU
^»* 2: OfOtf^COZUJMZOMW co oh om CO OOOOO CO
V < cPaicDa: lu>cocXOO >- a •hhO • <r Hr-lHHr<
UJ cc DtD30jLUH«0 >—t t—1»—
1
UJ —i UJ OH * »0 LU LU •>»«•» CC




•h a CO 1—0'—<<>-«<UjCO LL) »—
1
CL cnto • eto y~ X »- r^r~<\jf\ir~ a2 O UZnh J oa O » -J O • »t-if-» e 1— «— © • e © e Cl
»- CO N«u»-iiJao>ujzo -J.J <t _j >- CD OOHHO >- m »- ropococom 3K z iHiQOM^aM _Jt/1<<t £X > t> •>
< •—
•
o.ia«i-o< LUOO O cc u 3 t—(«—IHHH 3: •H 3 Hr-ir-IHl-l 3
< <a<cocouj>". »• ZI-M - < CO CO CO CO CO < co < CO CO CO CO CO <




>--J oc 00000 QC O a OOOOO CC
I Z OaroaXCLocj Luzcsra: *:> 00000 O O OOOOO
O. O O 1 CC—LULU _J ~ s: •• _ >— t— •—< — •-» ^-* *-*^-< >«* »-^«
< O • • •• t« •• »t <3 O >> <t •-« >-o • WMWWW w >»ws»*<v r
cc 0««0t-lC\im t•w co •# < COUJLUUJLU CD H-— COLULULUUI O
o •• UJ_Jlr^cOl/)COZ ^- •• • «*>t-t ozzzz XH OZZZZ
">». X DJINJOCOKV •-000 _l ** x Q. wmi-< »—
•
LU • CL —<—<—<>—«
CL •-DNOOO^UJ oxjj cccc J--J-J-J-J Kr-l I-JJJJ
z < >2 t-n-«>— *-»<£ *£ H-Oco> UJ LUIU** coacLCLa Q.H coacLCLa
o a z OO* •>
s: O •—• UJLU_J _j-j-j_j-J _jcn -jjjjj
5: u. h-h-< >j-j_j-»-J -JO0 -j-J-j-J-i
LU ZZLU <<<<< < e <r<<r<<rO *-" ~cc 00000
.
OfO U^JUJHJ^













O 6 6 • -J
»- •r'Hr-lr-lr-l 00
-J ^-«
in LU D e
•• c in in in in in -J Z a
vO 2: cfviooofoni K •> ••





00 Vftf •» C^^^O V- _l r^
*. s _Ji—1 »• oOC' 3 e
—
<
s _J UJ -J ^-J-J-J » O Z COK -J 5: 3_J-J-J_J-J z •> »
Uj Z> D ZJ^DDJ < -J -J




«> z «» —ft < •> -12 •• • *z 00 3 13
in < in 00 -1 > _l *.J-J_J •> LU Z Z
h- r- s -J s Z>J«j_J_i_J X •> t>
co
-j l/> ro -j 3 2-JDDDJ <\» _J
• > UJ 9 > I z X OZZZD CO t-i _J
in •> X f-< •ft h- •ft 1- -JZ! •• »Z •> 3




_J -J-J-J » s « Z
h- O r*- 2 _J 3 D-J-J-J-J-J z tt »>
ro LL O m z> Z-JZ53Z5-J z j
-j • O -J • 00 z 00 OZZZD •—* oin-~_jX f« X t-i UJ •> UJ >oz •• * -Z 1- —inoooginD
«•» •k •» V- •ft * X in X • •inintn • •-njo «vO(\JZ
o O O LU <•«»<* in <. • < » »>f * •> »>^ < U^O eO 0^0 •>©OO O on ininin • •» LU •»• m ~ - <S cOhC1 orOO • • O _J © • • r-4 _j o< 00 or s:* 000- h- O^rH » o^ •
r-t^vO » > a m*-<f-i •> >- uu LU LU DOCOOO on f— •> »mm »
••••. •» LU •• •» » O •> a _J 3. _io •• •• •• < ooininr~N-inci:
in in in O in S mmin c in 0. < C 0»« 0«~<nj _j <r~h- c »r»-o
• • _j » O • c _J e z> 00 -J >t7'»-H»-«i-l f-l 5 _J e eOO OLL
•—it-iCO xin t—» _l t-lf~«CO xm r~* * «•>!•*• • o^a ^-)^-l0"»
«>•>•> f~ t—t » *••» H »f- *-* «-o LU •» LU •• t> •> •• » f> LU •>•>•> #> »> «h f>
r-tt~*r-1 r-lr-t «>i—
t
3 t-lf-lt—l •>•—1 e •»—« e _J «—
1
_l •-If—It—1 •—!•—1 f-1 V- t—1 •-1 1—1 1—1 f—1 !~t f—
1
00 OO OO t>O0t-* in 00 < O0C/OO0 int/it-4 in</)i-H h- vo 1— 00«/5C/)OOUOI/) —
1
00 00 00 00 00 00 00DOO IT<0 O a: ODD •0 »o *-+ •—
«
OCOCOQ 0C QOOQQQQOCO »o 1 f-HOO OOO -<c 1 HO 1 H- H- OOOOOO 3: (S><s>oac:^DO
i i> ii i ,—It—
1




->« mmhmmh •—(»—>•-" —* —< »—**—*
«•»_»•-•
-uo 11 -~~< e ww*** II —O II — e w e «•»• •«' »»• •»"«.•—
•
e ^-—-^,MWVW
OOLULUin || h-O • 1- 1 uj 00lulu in i-om h-o LL. »- O h-h-t-f-l-K X r— 00 LULU LULU r—022: •1 S_IO•-xo ozz <s —.:*:_» ••~>:r_i X xxxxxx xczzzzx




_J K-J-J 00 00 >- h-l-t-l-l-l- hh-l-JJ-JH
waa 11 a 11 11 oa.> waa. n OQ- 11 11 oa 11 0. caaaaa 0-ooo.aaacL
II inJJJOl^JUUHJU JJJU^JUUNJU _) -j-j-j_i-j-j _j-j-j_j_j_j-jJJJO jon -JO J-I-IO -ICO JO -J -j-j-j_j_j-j _j_j»j -J-J-J—l
<«JO<J-fC<l_l <r«JO<-i-JO<J < <<<<<< <<<<<<<































— —— zz z
—.in—• j-».~oin—> •> » •—
i
— inr-o—jinomt-mjj j
or*- rooozjr^ lovO ror^ _j«j
OfM e tOZ^vO o crnziID UJ
o ©O^C o •* o oOOoc oZZ 2".
O^C" * fcC^fVCCCO »-0C •> » •—
'
•• OO •• * »00 **' l« < h"
minr-r^ir- min>t>j-in • »
>0>0 e t«Oh (\i(\j c c(N.'- • UJ







ft 1-ll-IWI-lMlfl t-^1—< t~«—III 'I 1 I
hJJ-J-lkt-JJJJKHtflaaaaawcaanaa
jjjjjjjjjjjjj









































ur> —. m —
uj o — nj in
•— in 0(NJ CM—
cc oo me (Min
h- c cor- o<M
— z h- e • r"-c\>
> uj - r*-o •
uj o *in inr-
t*. > in or- m •>•
•-< 2: r- in e eO
•> 2: ocoo om
J 3 00 • •> hco
> O •> <^_J * 6
ocr j »-j jcr>O O J J3 -J *
«-i Z 3 JZ Z)_l
•• < Z D • ZJ
rH » Z-J «0
O l/> J »j _jzO UJ J JD -J •>j j z> _jz 3_j
>• K Z r> ZJ
•> »-i » znj +Z>
in h o-»—'— ><j— <» jz
• vfommoOr-t »-inooinin_j ••
t-i •• •.o<m«njoo4 Ncr-oor-r-iDm
i/> inr-oor-r-- •• »o^+ooz>tO UJ + • e e t^-» o e e e * »OX- r-eoooh-r- *ujr-r-r-r*-r-r<,.mJ O ^ * •> • •• »» (/)»•>»•>»»»
> cc xoominoo<ooooo» »
•• a.inin>o>Oinocoinir\f<iroinoo
in uj — _jr-r- c er-in 1 r-r- cr-ujo
in 9 K C>< e (OO e cl— e eOO ei/in
cvj»-io <t ro» CCr •"-*!-( s - • 0^ C "-i t-4 0^ » »
fHr-4 »-in Of ^•.•>»»*>*>*,o»*>»»»-»»OH UJ HHH—«HHHHHr-»Hr-IHHHH
ao-f i/)0 Z mi/)i/i</>i/)</>oooot/->coooi/'.i/Ocooooo
+Q UJ DDOOOOOOQOOQCOOO
h_j 0+ O OCOOOOOOOOCOCOOO


















• UJ < h- to
>- *-t 10 <x






UJ a. o oc
h- CO o *o >





















< OC X .-i Q UJHtOI— O CD orC <
_i o O- — UJ ZcOOco <UJ OO QC
a: «t *J- a: 2io-?D ro •—2: c<
UJ UJ oc CD o -} 1 -5 to — r oc*! <
> X o \- H- Z I 1- 1 X UJ<Z t-too
o K to >—i Hhlh a. 3T> K-UJtOUJ
\— X Z xox »>* < <t UJtOUJtOLUt-4
UJ a: z » o too*-*0 CO •i at Z: ototo cl'u.
CD o UJ —
»
s: OC«->OCi-« to <\l O Ql_Ji—lLD<I<''0'-'
u. o t> ujqc a: too nj>a'l->-Cu
> »— •* k K - O-J O ODliiO<<<UJ
<I CO CO %^ z u -U - t—
«
o> »- r zoooo a.
21 t- Li m UJ <3.U>~<J> » •—I •• S < UJtO
a. a: CD Of Ct<—2!— ro 0 UJ UJ OOtO
X O K oc <zcz to #-<_» —
«
OLUOH-*-"— <u.
o a: z oo o ios:c O to to u. <C<LUIl£CO
»-• oc ta>< s: o onus: O t—t iC<5<CtOCLCL
X UJ * UJZLU M Ot- O Ul£U <I<_JtO3 - UJ >*-» o hZXZ •> •-0 UJ <io<<q: aruJLu
z»* _J cdct z zr s: rH ••X a a<o.f-00>to
UJ > i — CO f-rH t—
<
< u. to 00 to Q. < UJtO
Z r-l <t co- z OLLOLL O in UJ UJO>->-—IUJ
*—
i
Z 1 »- st™ »—
1
—o o O rvo to ZLUZ" << ac
»- o oo 1 ••CO < u. a- •—1 rvjh- CC >-ZmUJJZO
oo •-•in to roj- K- *-*aC\x}cc h •— •> UJ •--f-»-<oc:a:Oo
Ouj h-ro ^r coto z ZUJH-UJ O ••»— »- D^DlLULU>-<
ar»~ Z(\J o 1-2: o OhUI- IT» -Jin UJ ODOQ.»H
LU UJ *— to o t-t^X^ (Vi _i— 2" a:Ca<CCZLu
H-J HST K 2T— tO«3 a < f\J 3>- < coarcccr: uj>
za. KCO o *0* •> a:<a: »>-« OZiii a: DcDOO^jLUh-.-.
ujs: •• <»-. O UJ <Mr-t UJ u-<x<r fk -J *^ < toZStO Oh-K
mO lf\ w o CD— _J OIUI _J >o 0- to ^-o ,-, <<r
no H- UO to < Kh CO o o -J •ujz O OZf-H- -J
z •—
i
LULL' UJ oc toco < a: o DZOOI- to ^-o»-«uJa:o>-uj
« <tO z »~o V- O sri- K LUOZl- Zh-_|t-«>- z X^-XOOK-oTtt:
r-l ot< ir\ »—
1
<•— < t- to CDQfOtO »HtO>< >—
1
aia.»-hc<
CO H-X »- UJ> UJ to -*T. oc 5T»-O0f o< » < <q-<oolouj2: •#
o NH UJ OCUJ oc CD UJ =>XUJ-« UJ • -V.V. h- oc<ocuj >-< a: ,-'-~





<I tO CD to •-< uj x. Q. a. a_j
w co*-« »- •> • CD S"K < >iiO<<
a —«H- UJ D »-4< Cd o co £ «-«roro>t oca: O ••o«-tcvjm ..«_
UJ O z O -J _» *3-2 CD CD CO CC >tst-OCO • • LU_JLT(tOtOtOZ
co COO N4 OC a o *v. • • H-KI-K **t~^*v X OJWOOOh>-
z »-tUJ »- CD CO QC CD to to to to OCCC 0. •-"DNOOCf-LU
UJZ XX 3 3 —< UJ UJZ »~ 2:2:2:2: ujuj^-zz < >Z»—IH-l»-lt—<<I^
a: h-UJ O CO o z oo to OO* CO oc
-iD oc »-l lus: 3E ujuj_j5:x
-J»- o CD u_ h-x t-H-<2l5-
<tu Z 3 UJ zo ZZUJOO
uo: UJ CO o »-o •"*»-<a:oo





uu OD UJ vD
ec UJUJ li- •>
o • • Ctoto ar o~
oo 1/5 UJ «/"/«/) O C-vO
z ZSv/OUJUJ to «H
ZUJ OtOOO cor-
Ouj -JUJOO Z •-
cc juaoc o -Jin
too ocaa -J
UJtO • u_a: o 30
_J z aU.'UJ UJ za









zu-uj I/) - t-y~ a 3-J
UJ02L z —
.
• s o i/> Z_J
UJ 3 o *~ o Zk-tOtO —* 3
OTH--) •—
t
rf in 1- »-t- o JZ
UJ 0«-"0 K w f\l 1-I-Q.Cl _)
-J C05"> <r f\J r\j <a33 UJ 3-J
*-< »-« o t- s ocococ CO Z_J
u. «>--Jct: o > or araioc •3
T<. O -J CD c orujujujz o •4-Z
_J • -JaTU- •k u_ Of-*-»~UJ K T-*
<<Q-UJ UJ CM U.ZZZO. •>U W3: o O _j •— (-H»-< | ^H • »hOmCC < a: UJ CO H 00 to^-h:ooj: a: o > UJ<<<T o z^
o« o x UJ OKKI-O o o
i-crzct^ »- —
-
-J ar<<< k-' 1— N4CO
I/O ooo to » DQCDJ to »- •>
«— U. U.U. «~ z O z z «—— Ok •
•race \- —
.
o coujzouj o >—
•
—
.ITMTi—~Ol—3ZZ MM z #-• •—
1
ZLUOI ••» t- ir\<\jojoo t/)
rvizo*-"-1 >* UJ w K ZOI-hI- <f t~ LU e o » « cllXWOICC w _J r-
(
z o CO 3 -J OvO«C^-C>0
o»-« »-*»—
«
CM < - UJ —
.
»-<tol/)l/>l/> •» CD CD » » » » +*—4 UJ
Ot-aoca - ro > >• »- z KUJUJUJt— CV < ir>if>irii/Mo»--ar
m<ujoo UJ > a —
•
00 - K Z<V0l/)«y> « UJ K f^-r^ e eMJO
oa o CO CC 3 •> < H UJ333>t .-» > ^.MX.^ • ••—1 •—• D<liZO _J-J <t » o o t-< <t 1—<<<fO » —
•
fOrH(\J(\J < CC CO w< r-1 cc » *
fc-i_ji/><< Of ^ 3 UJ o z •- HOOO o K- •* •» •». »v »•>».»»».•.
woo o *t •» a: < o < z •k O Of~*fMfO UJ Hr^Hr-IMr-IHZJHM H- w -Jr-« - o in Ot~if\)0 Z < ir»toto</> H </5totot^tot0(/;
UJU»-I- to 1—
»
>->o z x UJ <\j UJ — H NOOO < DOCCOOD
uuzrara: t-KUJoror <I >— 1- r\j JZZZI- K- »~ NOOO QC oouoeco
QCk—UJUJ
_J >z^uo > < •—
•
tcoooz < X -<»—<-•—• UJ -<*—<>—41—4 k— t—( 1—
'
o >> < ODUJ •""-•^O UJ UJ UJ w <h-f~H-UJ w o VWW«j> z M*^* »»««»«» ««»»—'
1/) •• o o _J u ec -J Zhhhl- Z •— lrt(-l-H UJ tOUJUJtOUJK*-
— «• •• o —»>*>*»*•>$- -J UJ z o »- UJ333K K _1 h-<<< o czzozxx
»QOO -J **#*•# > QL UJ < C0C0C0< < k-.aa.cx. Q_ •—<»—< Q. •—< LU IL1
©X-J-J -jcccccca: -J —
»
oc —« Z *» -j_j_i_j —
»
K- _J_JI- _'h-l-
t-Ol/>> UJ < UJ UJ UJ UJ «$• UJ < t-l o CM UJ m £(/>tOtO «* too.atoa.aQ-








u. Ohh>->-< U- 3 _J -J -J-J-J-J j-j_j_i_»_j_j
UJ CZZZZUJ UJ o < < <<<< <<<<<<<
o __)-. •"< *«»-" or a UJ o u uuuu uuuuuuu















— CO < >- >- 2!





>* *-< cc CC a
•— ITi < UJ UJ r-l O
ir»co •> —
»
-1 > > •V UJ
coo u or >* or
o^cr UJ CO
f> • e -1 > 1- i-
•mco >• «» >— H-< 00 r>M
co * •• X X s: z
~ »Oj c UJ a a » c
>d.j c_; r> _j CO < < © <~ 2:
—l_Jr-0 • >- a: or 00 cr
f*-Dr*z CO >- O OUJ r-4 h-
•z •» .. •> < mi •M z
in .>_j-j
-1 « z: _i LU— CO UJ
»ji_i-j -J T-t < >UL CO orOJDD 3 r-t 1 —
1
H orozz z •> •—
«
l-UJ 00 r>
r-4Z •» •> (\i t-H or O00 s:
ft •»_)
-J » X O *-"0 •>
»-J_J _l >- 3; »- ox ^-»
f\J_J3»0 3 UJ 10 UJf- cocr zOZvf Z *: LU •-« CC r-t-H r-«
_IZ » » — z X az OOw z
_j *-jco •« •> k—
1
2IO0 r-HDNJ •" r- _j >- • -j«* -I CO <
Z «0- Z > z>o -JV1 -J 00 roi- 1-
•«» zz UJ a: CUJ <or *xcc cooo z
ir»uj »3: O ari- UJ UJ 1-2:
^Of^O t—
1
m 1—4 uu 001- 00K 00 •>
•< *o C\J * •> r-_J UJUJ LL.LU 5T->
r-»LL- H- •• (M 1-4 zo_ nj: tsis: KT fr
•+-f\0 O «t ujs: •• •-< —>< UJ CM r-l UJ
• ZII or • »-o »o -jq: -ICC CD— -J
•* «-«©t/> r-iro O * ^» 000 K -j< -i<r < hr( CO
• a • a » ••^-•— <— «> 3 m a- Z r-« <o_ <a or 00 CO <I
•>»•>•» aocoi- ^»_-^|_ ^^ •» •• m <00 Z •—
1
»-< ZII- 1-
,-4,Hr-»,-( f-"O CVZ »-<Z f-i 2T r-(r-ih-tH ~<— •> ar< «C >—
<
Kh KK H 00
to0000 00 •>m clu wLU— UJ «- 00 2TO0 r-tr-4r-< KX r- •-Z «-*Z 00 »~ts: ocOOOO r-t—.0—
*
rH— r-<--HQUJQ 00 </i to r-« UJ z< z< CO UJOOOO *• (MKCOH>tt—
O
OQO <z z z •-«> •-"> -J K-«V *-
_i,_ii-i»-<co 11 \~ 1 cD>-cc>-cn >-«-.- • — IDC>0 1—
<
<—> UJ UJ < 00 CD 00
w——
_>J- ZOr-CCh-CCH-CC— «-. t—<i n.d OOi—
1
v~ c_J • -J CO Sh- <
1— »-»-»— fM>— LUO 00 00 00 I-OI- w_.»~ -<}- UJ 3 t-«UJ PviUJ oo 2:xxxx eZwjS 11 2: 11 2: 11 O-Jr- 3 z CC a -J v*5T




a: *^ • t
1-1- l-H CO II — 11 — 11 -»i- iii-dxzs: t-iUJ r- CO a O or CO
aaaa 11 ©i— II pH f\l ena. azii»»-oz XX 3 15 z z UJ ujZ 1-
000 *-<— ,-lwrW— _i 1- OT KUJ O 00 < < z OO 00
J_IJJOf02:oO(\JDMQfvJJ>JI-JJJ3 cc —I ujs: 2:JJJJO —'OOfh-O't-CL'f-.jrr'-JZ-J-J-J*- a CO U- 1-5:
««_lOU--JO>-0>-C>-<U<D«<UJ Z 3 uu zo
OOOU>-Om>.2cCS(C2CCO'-'UUOOUQC UJ 00 -0
r-l
CM c*"







U. >• UJ Z
•- on o uj
a: uj ono >- c cc —»-» onoouo < o on</>-» UJ
*-iu>— tu _j on o oo onon-J o
Z'-'U.'- o. toon »-< ^ ujuj<i o
Oitwu. on uj onu_i x zuj «-oo»— <
2«— t-i-4 - ^ luqc a ouj jooi- 1
uj^-onf- o co oco < or <<<xz t-
ZonOon <uj OO a: 000 *-• uj og:20->0 m u "-«2 0<I O UJO0 kf-hD UJLD
oi-n on .-. r ct:< < _j zuoo aru_Z ll-l O I UJ<Z H-OOo <Z to UJUJUJUJ •— u.
•—1-XK O a 2" > KU/oou) ono Z r>cca:on OOIOI «-« < < ujooujonujt— cc O o«-tt—-' on cc
onc«—O f*> * cc Z: otouo ctu. zu-uj c •""• ujOO ct: uj
a:»— cc*-" on cm o cl_j»"U]<<ic*-' uj03e: •-» *— on——z uj >h-
uia: a: a too on_i>ctt-H-oo uj o •• < — 3: u_ •—
o
h- •• o O-J o odojc<<<uj a»-_j coh- z ldujC u. »-clO »0 •> •— 0> h- S ZOOCO O-UJ O«-"0 OO O hJJQ ID Of~





ar»— z»— ro »c o u-1 uj 0000 »-• *-i •• * on _j zu.it*- 00
«izcz on t-»_j •— oujok»->-<u-u. *>-_ia: h*o uj *->\~zs O h ujloro O onon u_ <0<uHI£CO 2T< O OO O u_i- >->X O arof
02.UJ5: o o •• •— ^<r^ona.Q- -j e—iocu. •—•-« zo<<oo a aai
UJZlu •— OK O Oi^O <<I_)on<<auj » •• K KDZJJ *- Oh-zxz • mc uj <ro<<o:ctru'UJO onss som »- o *~ccccz — O Ooc
zsr 2: •-* «*x a o.<ahOo>w«o»-oo 00 z ai~ouju_uj it, o zo
< u. on 00 on a < ujonaroo—)r ^"— 3 zOo£>>x — ^ <o
OU-OU- O IT» • UJ UJO>->-—1UJO" •• •> *-aOOG3 * H- UJ
•-O o o no on zujz << arKcrzcxra in«t h ho -j o _ja
u. cc •— <^»- ct wz»-o-)jzdw oco 00 O aru-oujoou-i co a. <
—ICCIUCC - »- •> UJ *-•—>—•— a: CCO C«—LL U_U- ""-! Ct LUOO^t-wJ CC Z O-J
Zujhuj o -» »- DhDIuJuj«-<ica: » * h- o< xx»-« rs »-• •—
<
Ckuk to jm uj DDOa»i- dzz >*ro ^ <u->-zciLau. on 0:0
—u><^> <\j _jw 2: oica<cczuj(MZOH«'- 00 o ceuja:<c<< » 2: o—
on<a'<r <n r3>- < cceteoo' tu>onoxoo •—»— v uja:ui_ji—ccccz — uj f-ct:
a<ct: -« OZU! oi Z>odX'0_juj>~»-iO»-< •-••-< »-»- kckoouj s^ro »- ono
u»<x< • -j »v: < ooz5on Oht-Oh-aao; ro<\j ^ zozon< > _jro on ^-hOXOX —1 >0 » o. on H-o—*<J<r'-><U-'CO OO o. •-<ct:'-"-2_jui< com >- Xon
o o _j »jjjz o u'Z.*-'*- -j oa n- •- z a< Oct:<>on co— on »-
cc DZOOh on •—u»—ujq:o>-ujZC _j_j * •» «-• clouj ou>-: D^ OX
aiczt- Zh-i~h z x«-«xoo>-Qrct:'—jon<<r cm»-< oou.hh- ono >- uj
coaooo ».h-on>< _ a.iaHi-D< aioo OO 2: 5rz:z»—zocos: *o cc ccx
SL—>u>cc C< •• < <Q.<iononuj2: «• zi»hm >-*>-4 uj ujuj<x»-, C»-'Uj i^«j <r <<
75XUJ<— uj ••»-v.sv k- a<ci:uji--a: >-— uio»-h- "-^ - Kt-ia »-oh- oco x Xar
ZHonu. o>oii z Octoo:iao:_j ujzaice: —>& on onono<ironu;on o^ •— onHOjxaa o O cv-J cc«~«ujuj o*-1 >- >->-xct:<^-Q:>- jii cc ••
•miin >^0<< O •• < o >> •— on on ononujocfX con ceo Q- ••^
rHCsjfO>t ciia: 0»»0»-<c\jr<*i»«— on»» v O i^-J
cccococo vt'J'COC •• uj jinonononz -•••» <t-on •• m m m •• n >t-j •• oco
— »— I— »— tt-fcH***^ X QJ<VJDCDK>- ••OOO #v. O ^fMCO^lTi^HCO * CO ^ OcO
onononon CCCC O. w^tvjOOOKUi oxjj cc *- oooooooo a«^ O -JO
2:3:2:5: ujujvtzz < >z«— -'•-' »-<<i*: »-Oon> uiz on *->**>~>—,>~<+**-,*~ ujz o coon
uo*oo ct: 00 >• 00 _j
UJUJ-J22: O UJ2 00 uj2: CO
hi-<5:r K2: 1-2:ZZUlOO zo zo
t-ti—aroo
-•o *-*U


















ta« UJ •-«o<1 00 <Oh ec -J
0. hh \-\-z Oa-a
< < tart *-CUl






oh-cta h- >oz Q.UJ2 OOWW K ta-UJ< UJO>
< ta-1 tart tart tartOO < UJ XUU.O tartUJ^-
to 22 10 UJtartX *-oo
Of OOOO ta a. uj 0<—"
LU uma r*->o UJ <u-o
»- OOwtvj \~\~ 0>2 C£UJ2 <<X<\K\J <x< (-.ta-o U-uja:
•—
«
UJUJ »->~ 1- OhQ.
r~ aazz «/>to HUZ 2
id Q. tart tart » •> u.<o XtartUJ
_i UJUJ «OlTi UJ tart UJ >
CO O cocooo -(- _JLUh- OUJi-rt
X >v UJUJ << v-o ZOh
s: tart OChh \-\- to<< «zu
t>- * \-\~<K. l/OOO UJ»— to << -J
*«o I/O 00 ta ta to sito2 UJX UJ
-j* to OOOO m^ QC tart < jou. CO
cc_j UJ • • a:ot:_)_j Kh h-U-'ct: COXO <
XCO OtO OC-J.J << h- >t- <UJ -J
SIX OLU lji_x.<. »-»- < U_taH t- X tart »
••s: <NJ UJUJ to to OKU- CtaUl tart
o •• 1 «-• a: a: to 00 ta ta *—
•
OO QCUJO »
*:0 H-l/> UJUJ rocvj ari- UJX2 >- -J
-Jin O t-H-KH »-l- 2 UJOUJ >-»-•-• UJ >-
coo tuoc: xx>->- << tart COUJQ- KtOUJ X taX2 chuj UJUJCQCO »-t- z.u:>- QC<XUJ tart f\J-*
21i—i •-LL. 22 VOtO UJ r)o.t~ OS2J ta x-t
•> •> ou. U.U. ta ta 1- 2 O. CO K o—-
oo 3 OOOO CsJt-t < to to UJt0tO< 2 X<M
uw I/) CO »-K h-h- H to UJUJ ct-UvUJf- UJ MM UJ *a
uu UJ cta: << to UJK-K l-h >t~ ta r-is:
zz tart> tOtOLUUJ -»- »-<< UJ<<a: < — h-CVJ^t rtta IK
—« 1—
1
U-< Kt-COSO to 00 T. <uo ZUUUJ or. ITi— r-tvO f^ oa
•» »-_J zzzr ta UJ O*-""-' ,r ujOtartta-h- wl^irv— tart x tas: >
0-«v ua -"--1OO H\ t- wOQyOJjocvi 1- >J^wtOZO LLlf-l •.— H-












r\ rn T" T* / *\ tarf *> l 1 ^rt f^™r^^T-
•• •t w* rsjm <v co >$-mm >o r-
1—
1
U- J- J_ V_} •"" jt. r~ 1— v%ta v ' .*» s~ _^_
*a «d-ir*_j_j >ito UJ Khh II H II II KKK ^-« >t >t ^- >t >t ^ >t >* 3 >- T _l> _J
*^ tart ooccco *v. »- <<<t <<< -J *****»•* **-jcx:i--<o<
B£ XL zzxx a: to K^H ——»— -JctccccccciocctQC
UL'2 tO •-tartS-s: UJ2 vt towoto «/) toto UJ < UJ UJ UJ UJ UJ UJ UJ UJ <# >t *t >t st «*OO tart OO > 2 VO<S>Ot2l3<S><£<J)# * + » * *
LU2. O ujs: to tart tartUJUJUJUJUJUJUJuj-J. J_J_J-J_)
h-s: h-s: U> OKHI-l-l-Kf-l-1<<«<t
2:0 zo UJ ozzzzzzzzLLaiujuju.'uj



























h- — »-« LU
< «-» a CC 1-











< — — >x LU LL. h-
CC — *- oo O • -1 O o *
O f-< — o ><— —
.
CD *-•
K — «~ h- V 0»-< o— < Z «—







h- r-"— U~-Ol»0-H-lJ 00 zu a: t~ OCT #« — CD
z -~* om^oa-—XfMoo LU -Z LU < LL O O s: —>
IX) *0 -J'-'-^-J-J^h-O^XX _J •.-* K KJ •-» r-< k o
-J oo-*cc^>rcc<o«-x_j •« •>• »—
«
X * 00 CT> •—
«
Z »- «
< o„»>- *uo * +cxc - •—• «- LL •o < » -J o + + H o
> JCDD-CD—JU-*>Oh ro * X. o -J •—
<
«•» < •>
N< CD •.i/Oi-<_j_Jr-:r~-COCDCC(T'-<r-i *: (Mvf o < - •—
'
•—1 1-4 O o3 •"r-lOwCDCOww »-_J—>www oo ir*r- LU •~«\l W- < OO »-< 1—1 I-* -J eO r-K ..^T » !-< ii£Z CC> SC 5rT ^ X. »-* •- •> a: •» •> K SL * *—
-
«p« *»> LL o
LU 00X>O</^ Q.O-J »-UOOO o ao »—
«
ao •— CC O i«r 1-Ml-li^ w -^- •
ocaocci-2:o<HCCDC t-)i—
i
K .-<o Z o o OO r-<a- oo rom—
»- s:j> -j s: ook -Jo 3c -J _i _jj a WW Z CM —
i














X II H Kr-t -* r-^ CO —xo
lit LULU LULU LULU LULU LULL'LULU LULU LU LULU o z o H- z II O ii ii oa o o «-»^-»—
<

























OOO ** «-OLu:*r.-»fv<\ji«£i<i<< i-i
u. => r> d :d r> r>12x0:3:53ro LL LLLL
I—J ^^
<I -o s: OOQ-Q-KcOcCjJJ
LU ooooooooooooou UJ LUUJ O OLL LuOH-_ioi-o-i-j-j-Joo5: s: <•<<!
o LU LU LU LU LU LULU LU LU LU LU LU LU LU o
1
1
OO -J o>-« CCDh CDO QCO CD CD< < _JI- HUOU




























































































































































































































<\i nj (\i Csi nj
oo oo oo oo oo
o o o o o
Ol-G>-OI-Ot-OI-
wUJ— UJ—UJ— UJ-~UJ
- s£»~ x:\~ *»- -so- ^X X X X X
UJ II UJ It UJ II UJ II UJ II
H- »- I- - »-
0--*0-~Ct —.Ol-~0_ —•































































































































CU O C* >- CO
s: O z
r> K < >-




> -J3 «« O X
1-4
X
oc z z •—<







^ 1 * ~< LL. z
cc •—
1




z fcri -J •• O z CO M4w ~_l yO 1— h- h- ©





•Z -J »- 2: OLU
1- • o»-« fO * CD < Qth-
si"
_j om X *: KJ K LU
CO LU 1 i~« •> z •— X K_J
»— v. >• •> <
-J LU ZOlX **- >--j CD _) z lus:
< » KM ja -JO < K-O
1 <\l •»»— Q-CO Of\j ^ *: »—
•
coo
>- 3= >-l-_JCOO x>t O O 1- 1- z
>-
_J -<o<ujo >- * O O t-M <rco
o LU «->C'CO *<\JC— c\jO -J _j z LU *»*» oc<
co h- 1 ipO_j<Oco>(\j(\jlo»~< CD CD »-4 -J (\jm l-XO < • U Ii—OOcOcOO'J'nO «-» O CO CO
a: CVJr-t + wf-o CCO •>* LU h- >- CO <z
"V LU I 4- XZ —\O0-O—l 1- Z u 002 O II (NJ 1—l«MM *—!>—<w ^-4 cD »—i LU O H->- LU —>•—< co»-«O LU X 3COLL^I~0—«-o<tx a: * z -z-z. a: »— *— •Hk
• O w i-h-J e~>X 9O-JCt— 2.0 3 O LU LULU l-H 3
r-t —1 r-4 ZUJHLUUQ.Z h- O «-» UJl-4tH COO
«»
II II HUK XZCO_l 11 — »* II II *t 3XS i~UJ
II f- O II CDQ. II LU»-'0< II cc w A t~* ZOC z XX




_) -J> -J -J -JO -1 51 K \-v- K-J-l z>




« Z_l_J 1- O
>- >O< _j2< <>- <r<r< u, Ceo a: i-V- o<«t LU Z
o OOJ>-HyUOuUOHOJ 5 COtO oop CC LU
O CDOO t-<rM
»* «t»d- (V









> h- UJ oc UJ
< 00 o UJ *-
_l UJ < _JO0 00
o a - U- <o >
•— to wfMQt: o_j>- 00
I — UJ •—o<Q.OO <OI- ar _j — «»! >-
<z t-hZ coca oooo~ <r
qc:<o < •-. l-Ooo OOO0_J -JO — o_j 00 - U'UJ< aHX <IUJ *-20 -~0<_"-' oo UJjwa LUXO Xuj JOUt- t—i -j
<2< h- >a2 auj <<<2 c COU3t k~ »-<UJ<t u-o> »-i UJ <i o < UJ X > *- t-Kf-X rn l_5 t—
'
cO- »- UU.O »-iUJ>- 2000 00 «—
4
r a:0<K oo UJ>—
X
f-UO 00 UJUJUJUJ O X UJ<
h-_»2 ft a: uj o<»- 2 Xora:oo O a. s:>
loaiu f^vO UJ <U.O CO Ol-*t-iw »—
<
<i <
Ml/)D h-»- o>z QCUJ — aiDD m « cc z:
I*-*'-* << h-—
o
U-U-'Ct —- »~ 00—W2- 00 rvj C__J
OoO v-v- H 01-a •> <r — 3 c 00c 00 _jO UJ 00 00 HUZ 2 ocr- 2 UJU-'O O-J OX
tuua: »• IL<0 X»-tUJ 00 O hJJC •— o> h- r 2
J- 1-1 »©lc, UJ «— UJ > *-•— t—
1




OOXUJ >-»- -JLUK ouj*- » »• 00 _J 2U-U.I- (\j »o LU
UJ0.X << l-O 20H- h-vO UJ -f-X X 00 •—•—J >—
"
OUJ
X><l- l-»- 00<<t wZU OO O U-»- >->x 0000 U. <IOoa coco UJH-00 << •-<»—• ZO<<oo • •—1 x<t
ujOct: » » 00 5:002 UJX * K l-DZJJ *-« o»- 0*
(X UJ mro ex: •— <t JUU. om •—
'
X —>occc^ •> hC UJ <o
UJ> f-K o h-uj a: (DXO 00 2 an-oujujuj t—
1
X 0l a<
<xo << K >H- <UJ !—«•—• X ZDK»I 00 00 00 a
K f-H- < U»»-i »- X * •• HO.OOD3: in UJ
oo o cooo O Of-U. a:uj lf»>t H- H~l_) f\JO 00 2LU
ct:u_uj •> »—
<
00 ccujo OO X arujoujoouj l-M CVK cc '-'2UJO mfM o a:»— UJX2 »—1»— a iuoOa:wwj •k 1—j •> UJ »-•-
u. < hh 2 UJOUJ »-»-— •> * H» C< IlH O +»^> - Xt-
ooor_j << •—
1
ccuua H-oouj 4-cn X <U.V2CLQ.U. in _jm UJ ox
2LUO. H-H- 5Ta:>- (*< ILL' OO O c£Luct:<o<< <\j -j-' s: ceo
<U_00 oooo UJ Dah OSSJ —!»— *v u.;ctuj_J»-»aorr r\j x>- < cccc
C£U-»-' • » t- 2 0. CO •> •> K- »— h-Q-h-OOUJ *-* ozai Qi XCO(-3D UJ evr-i <. OOOO ID OO 00 <I roesi X 2CZoo< > 9- -J -^ < oox
cc o Kt- t- OOUJUJ aTUJLUI- CO a MQ:h__5:_juj< —1 >o a 00
1- UJ < << 00 UJK-»— Kl- •— — 2 0C< OKOt/l _l UJ2 O
OOLUCC cc J-H- H-<< uj<r<a: • » •-* aouj dun: X200h- 00 •—
O
•-X D oooo 2: <uu ZUUIU ro»-< OOU.»-'l— 2t--J>-<V- 2 I»-
It-O h- •i UJ u»—— 1 •» luid—•—>— OO 5: ssz^zao?: h-oo>< 1—1 O-X
H- H- 00 rH^ K MdOyO-IJCOo') *—•-— UJ LULU<IX*-0^-LLl o< <: <c
00 UJO h-UJ oo 02200-<CZZ< s t- hhlQ. H-Ol- UJ »h\V »— ac<z



























r-<fMm co <*> >*mm r»




O-lO •-< cm ro >1 ir» vO f»- co X
h- COLLO cc 00 H-h-H- Hhh cc —
»
OOOOOOOO QCQC a •-X3 XX UJ u-12 oo 00 00 00 000000 Ui2 00 ujuj^zz < >2O woo 2 oo >- OO >- OOtfOO of
cc >—
I
ids: 00 ujz: 00 ujuj-jsrz:
CO u. hs t-s: h-K<s:5:X UJ zo 20 22UJOO
00 o HO •-0 MH arocj

























































































































































































































































































































































































































































<< UJ UJ r->













0- 3 a: o«-«o -J_l
UJ •J UJ zz *o- <•-
_J 0- ujqc:»-' uj<i 2u.









• < < UJO0O0O0-O>-« O »
<
_» Xct ZooOO"-1 h-
• J •» a: 0-UJ_JUJ>-< O-O <
< • UJ r>-<Z UJUJ UJ K
• e < > u.iuji-.>-ooioo: ooO • O O2 0- 0- UJZh UJ O- »




< cf uj < X 2: cc ujKZaouoaii <<
h- O • OO-OCO-J Ol>0- »-»-
UJ > O-O DU-Z 0000
00 CO < OUJX</1UJO- OO » •>
UJ to 2: 21 o-oouj cc Dut- vOin
or
cc I
O UJ UJUJ z









z u. uj o^ho: _jco 0-h- c
UJ Z a UJ XUJ UJU,0-UJ< << 0-
UJ O 3 z 0-ZUJO- 00COZ 0-0- <.
en -J CO M4 Ooooooc UJ 00 OO
O «» 0- • 00 Z>-uji— >-ooo- •> •• •—t
00 X z 3D 1— •owDaC'-i- rocg
e -j IT* UJ OUJ «->h-o_ QioriH 0-0- z
z «» < r\j z cc\- sz^ujOo: o-a: << *-~tO ZL <\j t-4 Ui 0C<UJX oc<z 2 0-0-
• O _! 0-.J UJO-OiO-OUJX a 0000 UJ
UJ O ex. » O Z ZCL OuOO »—h-CL cO(- » •> 0-
•* U- 0- •—
•
ids- ZOVIZjDZh u.; fM^ <r
^ < O _j < •-•o <ozcoa.»-<or<z O 0-0- 0-
o 2: • s £ 000 iu< < < < << 00
o •—I O 00 1 00 z 0. ooruju-oz 0: 0-0-
_J «~ •» • * e O <00 -JO >- UJ x CO 00 O 00 {/) 2£
CD ti- (\J(\I Q <M O — .^ 0- o:< < <Z0- O0 0- >->-O0 »- •i Ul
tm. LL O000 • 00 e <\j<\i o-x X »-<»-00 ujujo-uj 00 •-•^v 0-
IT» OO O O 0000 z Qt UJI.J UJ00O^<O 0-UJ 00
0- OO O OO a: <z -J ZO-«-«000- UJ_J »-0 _j <ao- >-
< 0- fc—* fc—
<
UJ >— UJ 00 13 <l »-«Ocozoooo<:ooz< <t 0-00 00
0- 3 *w- ^-r > *—
-
> •—•-< 0- 00 »—
1
h-0<OUJO>» UJ CO O0</>
oo X 0-00 z O >—-w UJ »-K UJ 02T>-«—3< UJOOK- >- •t
* OO ujo 2: UJ 2 0_J Ct 3 z 00000 >~ C?U3OUJO -J >*oo UJ
«© 00 Cv UJO 000 »—
»
cc <uj uj^oruj W-'v 0-
O «— UJO Ml cc «-. xz — H-.UJ 0- coujujoci:Oz>o_q: oc 00
i—
<
<VJ C£.-i m 4" UJ— lf\ Z IX 3 OXXO Z UJUJ« UJ tuz 00w w «» w *—
*
a: »-uj oo»-Kuj<:<<Oa:0 z CO >
D -i_) -J -J_J 3 cc •^ UJ2: 00
< -J -J -J -J -J »- CO u. 0-2:
UJ << < <<l uj z 3 UJ ZO
ex. ou 00 CC UJ 00 MO








(V LU CO V- LU
00 O LU » K 00
LU < -JoO 0m 00 of
h~ LL <o in >- LU z
•^(noc Oj>- w 00 O UJ
LU »->o< > OC LU
<XO»- a: _j — — LU >- OC
Hl-Z Caro. OOCO- •X. <
< »- v-coo COON
_J »- -J to 00DJ 00 — LULU<X Z a. O0(/> •— z
<LU —zo "UUW > »- 00 LU O0LU X Zlu
U-OO Xuj JUUI- LU 1- »—
1
_j luc£ a Ouj
>c?z 0-U.l <<I<Z *: <t a CD OCO < oc
•—UJ< LUO •— LU k » <3lu 00 a. 000
LU X > »~ 1— »— »— X5 Z m k-5T 0< O LUtO
UU.U •-<UJ»— zooa I- 00 •—
<
r o<< < _J
LU'-'X l-OO 00 LULU LULU 1- X lu<z >~ono <Z
a LU 0<'— CO z OOCcCOO < a s:> t-iuoouj 000
LU <LLO 0.-«l-l-' flh —
<
<t < LU00LU00LU<—OZ cclu •—1 l"-l LUOO m » Of Z; o*>ooo au. ZLLLU
K'-C u-Lua: h- OOww-Z- 00 CM O C^ ImU i«Dw LUOZ
0- CKO- f^- < <~ 3E C OO wj>ah-i-Cu LU 3hUZ z 000 z LULUC O O O OOLUO<<<LU a»-_i
u.<o X— LU o-« O I-J_JQ M4 O i- S ZCCDQ ClUJ 0—0




r < aioo_j O02.>
•JLUK Ouj*— v0 00 -J ZLLLLh- rvj •» LU LU OOOO — kM
f-O zot- h-O LU •-"1-3 =5 00 r-l — O LU 1— •-.-< LL LL p>-_jtt: —
»
00<<1 »-Z"0 C-H O LL>— V>X O OO LU <C<U.IICDO 2:< fVJ
LUH-CO << >—1 •» ZO<<X00 O O —
<
i^<ai^ooaa. -J • _J0CLL •Ml
2:00 2: LUX IT\ 1- l-DZJJ »—
<
O O OiCO <Kjt/i<<aai O
>—1 <t -JOLL OO Iwtf 3 «-*o:ct:Z •» >— LU <0<<C£Ce:LULUU oosr *—
"
d-luoc ccxo o~ z O-HOLULULU 1—
1
a a.< ClKOO> 00 «-OhOO ^
>»- <LU »—< •> Z3ct:>>x 00 O 00 a < luooocoo-js 00
LL«- W X •4- naooos O \t\ LU LUO->-JLUO ft t—
<
OKU. CCLU LOO Y~ h-U O <M 00 Ziuz << ctl— OZctra:OO criua O— 3 CCLU3LUOOLU •-* (\J oc "Zhujjzow 000 m
ct«~« u.XZ »~t •• a LUOO<X* «->(——
J
•i *-* LU >— »—i i— *->o^ct:oC/«—
•
LL LULL O
LUDLU Kh« »-ro h~ 0< II" O O \~ OH- Z5XLUU)«"<<XO0C in
OOUJCL KOOLU >*o 3 <LL>-Za-0>.LL LO -J_J LU ODOO-»h z>zz O
5:cx>- t*<XLU 0-< O c:ujq:<c<< <\J -J> X o:cq:<oozujmzO'-m Z
Dat- CS3J •—< *> »v LuofLU—i—'ocars (\J O - <r CC0CCDO< U'>WOICO M
z Q. CO <\i H y- hai-ocuj --CZO oc OCQOO_JLUK*-0 —< »-Hl->l *.
CO 00 UJ00CO<I mo 3 ZDZW< > *_J -J < 00O00 <>H-t-o*-a:ora: OO
O0LULU cclului— 0— CL 1— (X fc_i— 2: _J LU <X _J>0</> 0. OO HO*-'<< ,-<<LUOO ir^
UJKh h-K •—< •» z QC<t OoiOoO —1 •-LU O UZwK _l oa 00
»-<< LU<<Xof *f~< —
<
clolu oo*-«r OOOI- 00 <—0«—UJci:0>-luZO -J_) zz.
<ou 2:oolu (MO COU.MH. Z—I'-'O z iMico^^aM _J00<< •—1 »—
-





LU LULU<X*~'0»-«LU •> O < <Q-<To0«/^LU2: • ZIWM 0*v
ozzwh<OZZ<I *N» \~ Khlt. I-OI- LUI— "»v*v 1- oc< oi ujm a: •-* •— UJOI-h- sfC






































<<< <<< c i-t(Mro«tLO>or^-cc Xhhh »— »— »— 0C •—
1
ooocoooc CX a »-<0(NJOC>OI-uj OX_J_j oc
oooot/) 00 00 00 UJZ 00 LU^-ZZ < >Z—"—••—•—"<I5^ h-Ooo> LUZOO > o#oo oc 00
































































































































































































































































































































































fvj »-<fM>tct:H-O • •CO •>** *"
ZmZ ir>Z 00Z 0000
KfMt-rvji-ot-ca
h- C\J t- fM< C><O
O
^ »~*^ >—<—I—< l-H t— •—
I
ZtO_i_JZo0ZCo0






































fsi -*>* *: uu
O t-<PO u >-_j
CsJ • *- < 00 za
» Zf\J 00 * ujs:
< \- to —
X— hH- * a (/>0
CLf\J <I »-fri -j z
_JfO •0 •" CD <(/)
< ••-»o »o -J —
.
C£<
••zzirvzm CO r»- f~X
»-»— KfMh-fVJ *-













COOUJOUJX m wZ XX
*—- ujo: -UJ
_J-J_J-J-J_1 K3







uj 5: OUJ <-». >
D ctuj ujk H U-' cc
_I_J UJK h-h- l/> UJ
<r< Ow &:•-< UJ <I
_JO0
> t— a >- U'uj or K U- <c
h- OuoX>3: <— CSJCf O-JOZUJ KZ 1 UJ to-u
•—UJOfOO DUj <Ch ct:
u-Z<i «--»-. 2:0 a: H-KZ 00:
•~o xxo < — KO
OO. WCkCQCZC OJ CO
ujxh«aibz <UJ —Z
o.ujooixcc' x< ujrjc Xuj
00 <oooi- r- >oz a.
UJO UJ » »- to-nxi< ujO
<XLUOUJCC00UJ < UJ X >
t— a: uj x uj -. co a »— OU-O to-UJ
UJ Oi— »-»•- <»- 1/) UJto-X h-O
0>U-t/> ZZCOto- to a. uj o<
ZCO UJO0LDOUJZ r-vO UJ <U-
«J _OUJ «50 >-»- c>z a:
xo<rG«—iuji— •—> << -to-a U-UJ
uj uj u. cc <r *- 00 t~t- K 01-
<s)—<cc*~> 5: 00 00 to hUZ z
OIDH O-CCUJUJ •• •> u.<o Xto-K 00<0<CXO *om UJ to- UJ
Dto-i ssiu-ko »-»- -JUJH- cuj
CfUJf-oO Z < << KO zo
UJ(>0<UJDZto-iU. t-t- oo<< to-ZWDhWZO C»- 00 00 UJKO0 <r
Z> ooO<to-uo * •• 00 51O0Z LUX
OC < h-to-ZUJ u^rn ex to- < -JO
ujujxo »-<xocc Ki- i-uja: COX
x»-o uji:»-»— -. << h- >i~ <UJ
kuj^-ujccc*: >-o »~l- < U-to- »-IIZOO < 00 U0 Oh-U- CC
i/)<2>-UU. r>-UJ p- - to-
«
00 QtUJ
H-CC »- ZQZ> mrsj ar'- UJX
»-«o-r5c>-'ci:ujto-. (-»- Z UJQUJ •--
zacooi- «!</>»— << to— CCUJOl t-OOUJ
a: cczocujo l->- 2la:>- o:<l
UJ<I^/,)cC ,—"—cca''—
>
0000 UJ Z>Q.^ DS3
O, ZD CO-CO •• t- Z 0.
•OOOOUJUJUJUJ UJ (M»-< < 0000 UJOOOO
ujs •— uj3:^:ct:Qi h-K K ooujuj CCUJUJ
OOUJI— oOO<X 0. < <r«i 00 UJt-^ hl-
<(/)<to»<lLLJJ cc KH K<< UJ<<eoioao<uj 00 00 21 <uu rou
UJ KCCOt-JJto.ZI 1- »- UJ ,~'"-» •* UJ3to-to-
00 1 UJ <>C£H 00 to-f»V K hOO^OJjCO
< UJLU UJ LULL) »-UJ tO czzoom<OZZ
CO ZSIO ecCH-Ol-C _J <h- >- Zto-to-<ccoo>to-to-








UJ • t-t (M fO <\J CO >t UMTiO
z »-o _»z _J >t00 UJ >-(-»- II II II II !--
to- or<oujujXQ.<^ O *>» \- <<< <<
h- CC OU.-JOOO cc 00 Khl- h-K3 r»u.s:u.to-.3to-.o< UJ UJZ 00 00 to00 0000O t/) 00 uj a. on y~ co z 00 >















ir >- UJ z oo
>- »_- CO o UJ o — •—
.
< > a UJ —
-1 »».-» UJ > o Of X CO
o. COco- ^ <i o a h-h-
co co CO
_J ** -J CO O co <
>— LUUJ< z a coco •— z a: v>-
o —OO*-- >- H vn UJ couj X zuj O <<
JUOt- Ui h- *—
«
_» uja: a OUJ _)_J
UJ <<<z :*: < o CD CCC2 < or o «ONQ.a






— =5 z m o —5: o< o UJCO <: •——<>—1—1
t- zouo »~ co —
<
r cc<x < _J oo
o co UJUJUJU- »- O X UJ<Z r-coo <z CO zz
•—
«
CO z 3 cccc co < o c 2:> Kujcouj COO cc oooo
o o O Ohh« |b •—•* < <I UJC0UJCOUJ«-t UJ mm
UJ *-4 t—
4
uico CO Pi (X z: ococo ecu. ZU.UJ h- OOCvjCvI
cc •> y~ co Z CO CM o 0-_J*-Uj<<'0«-' ujcs: z <<corvj
c r~ < — 3 a CO wj>ot(-t-ou UJ 3 »—
<
UJUJ
cco 2 UJU-'O o O o 03UJ0<<<UJ CCh--l o occtzz.
UJ O— o t-_j_JO Nri O K r zooco clu. i o—c a 1—4 KM






S < UJCO-J cos:> ujuu
•—
1
•>0 I/O «i zu-u-t- eg •i o UJ UJ ooco »- i—
<
o CDOOOO
»- r-o UJ •-1-3 3 CO r-l •—
1
O UJO h- "-«•->< u. u, «>jq: ^» *v UJUJ
o o— o LL— >-vx o CO u_ <O<XujIXc0O 5I< O Cvi •—
•
OOh-t-
< M • ZO<<cO O o •—
'
^:<^coqlg. _j eJKU. m> -(-<<
in h- KDZ-J-J M o u UitU <<-JcO<I<Q»UJ O co oo
u. voo —
<
3 »-«a:et:Z * 1-4 UJ <0<<ct:a:ujUJO coisr i—
•
co oooo
o c— z g.»-oluujuj r-l » a. a<at-CO>^M O—OO 5<i UJ .. ctra:-j_j
— •» 3 Z3aC>>X CO o CO o. < ujcoaroo—(r CO Oco oo_j_j
X «"J- — D. C003 o ir» UJ UJO>->_JUJO • • —
1
OUJ oo<<
UJ mO h- l-O O CM CO ZUJ2: << cct-vzcccc o <rvj LLUJ
o C— 3 OTUJ3UJOOUJ NH r\j Cl •—Z'-'O-j-jzoco ooo » 1 — arctcoco
z —4 •> 0. UJOOtt'-'-J •> -« UJ >_ fc<(>^^ a:oQM U. U.U- o >-co UJUJ
•-* fO »~ Q< II— o O K 3K3X ujuj—xxoar in o »— i— i— •—
^o 3 <U->Za.O-U- IT> -Ji-J UJ DDDQ.>>h 3ZZ o UJOC xx>->
UJ c— o QTUJCt <IO<< CVJ >J> s: 0CCa<COZLUNZD'-'- z auj UJUJCCCO
_l — •• *v ujo:uj.j—arts <\J 3 «T cDotcoa: uj>cooxoo — —u, zz





< roc 3 zozw< > »_J «—
I
< C03C0 OV-Y-CSt-OC&OC oo 3 ocoo
\- o— a. ,_ci:>— — ;r_juj<t _>>OCO a co h-o— <r«r—
i
<ujOO m>t COCO h-t-
i—< • z 0C< Car<r>oo _J •UJ •> O OZhI- j Ud oo UJ arcr
ac +w> *•* o-ouj oow : OOOI- CO —u—Luaio>-ujZO -j_i zz —> CO COUJUJ
UJ fMO OOU-— h- Z_J—
C
Z X«—ico- eta: — _JCO<< — 1—
<
U-< KH CO CC
K o— x srxz—zaios: C0>X »—
i
O.XQ-—KO< ujuo *• — -J ZZIZ
co —
'
UJ UJUJ< I—C—'JJ o o < <ev<cocouj3: t» ZlMH O^v oo. ——33
< •v. - HHia kOh- UJH-^-v »- ct<ct:uj— q:—— UJOt-h- «to UJCO oozz
r HO co C0 COO <I 3 CO LUCO con z Oo:oct:xcva:-j u zaa o— 0.— Q.Q-O— >- >- >- X cc <— cc> -»:xaa o O D._J Ct—'UJLLi Zii coo •• ••
•t











•-Hto • •o oo^^>tm_j_j
oococco •—t<\jro»tm>or-eo X
»- Qi >— ooccooca a: a. —DNOOOHUJ OX-J-J a: * ZZXX
co UJZ CO UJ«JZ2 < >Z»— —«»-<i—<:£ KOCO> UJZ CO ——2:5:
oc > o#oo oc oo —
'
tux CO uj-jstx o ujs: o
-s: h-<5T5: hi?o ZIUOO zo
-+U -OiOO i—
o






















D. LU CO O









»- LU O O3 oca: _j h- or X
a O.LU O 3 O
i- LU N* O ««
— 3 Dot O 00 m *
in O zo < «» 2: » »tw »«v <o C* «»• O 00 «* •» —.
*: K LU O t-f C* _> fM_J O
•J 3 _><* h- w «» UL LU fOJ -J
CD a < 00 CO— O > •>Z) O
00 z 0_J b£UJ in LU LU _JZ •—
.
X
r> -« -.< V- Oco O _J -J -J CO •—
<
OO a:o z o«s z ~i —
»
DiH •» w <~+
i 2: o~ LU -ICO t—
•
UL z >* *
•
Z • <*\ H- — sj-
—
.
LU t-a: -J CD>~ m CO r-t •>m O < f-im
I^CVJ K COO < » » z> - •—• * •• <M • <\J O •> •
_Jf\J OO •— 1— > — ». CO •» Z CO »- CO z »- » J Z<\J
coin > Xco LU — »—< «-»m LU st LU ^ z •• k ^-zx O LL K *
CD- CO •"«« O >*" 3 w«— _J h- z LU f-l— <— fOKLU _J —-«~ -r-4-.
Die ox < h- O **: >—
•
r- HH H- »CV1 •-'(M'tOiH- O rj < *ro
coo >- LU cc »w Uj 00 UL O* K —1 »- O •> ro »»4 «X *VfO O *O a: QTjC »*oo OO »-l Of CO < O~o »—( ••,-(»-«'-< ••^-0 «-o
*_J < << \~ w^ »- -J -J O w LU *» Zinzmzcozooco - rozzm^tn



























-J # oco r-Ktcn LU zz O «— a: • 2: HhHhl-aKaoO roKKhHH




-J=> _ia: -J-J «* »» oo_jza:zoocooo HcoZa:z_j
LUZ coco LU <LU>t LU << LU LU 1-4 -• <N OSILUOIU «-c*:oa:a: oluolus:








ks: LL LV< LL z>r> U- U- < jjjjjjjjjj <r_i_i_j-j_
1
ZO LU OZlU LU 00 LU UJ LU <<<<i<<T<r<<r< co<<r<<K
»-iO O •j -a: O LULU O Q a 0000000000 >-v^(j<j>u



































































h- UJ < _Joo
>-»- K U_ <o
<I «— cmq: o_j>J^ UJ —u<.
otuj <roi- CC -J 0mm*
UJOO KhZ OCrCO- 00 00
>o < •-> H-Ooo 00 00
c< o_j 00 t-l LULU
o <UJ HZO —00
U • ujoo XU-* JUU
>o> r- >oz auj <<r<
•~<z<i K —• UJ< ujo> »-<
*-<j < UJ X > »- K-l-h-U CL .»- OU.O •-UJH- ZOO
wUrt oo UJ«-*X y-uu 00 UJUJLU
O*—"—
•
•> CC UJ 0<'-' CO z Oarer
UlZO r-o UJ <u_o Ol— *—
aro H-H- o>z CCUj t— —
•
UJOO
a u << K«0 u-ujqc: » »- OQww
IS)*— »-K h- Oh-
a
r- < «-»
OoOX ooor; t-uz z COO z LULU'
uiuja »• •> U-<C X«— UJ c»-. »--J_J
H-U< >OLr\ UJ •-. UJ > •-< • —i lj_ >—1 — ' —
<
oot-jct: »-h- -JUJK OUJw vO 00 _J ZLLU.
LU<0 << l-O ZOh h-O UJ •-ih-15
o i »-l- 00<<X mZU Dm U.— >->-OK oo oo UJh-00 <x< »—1 •> ZO<.<i
UJOH- » • oo 2:002 UJX »ir» »- hDZJJ
aruiz »f\m cc *- < jou. OO w O »-occrr
auj Kh o H-UJCt C0XO O-i z a. KOLUUJ
<«->o << »- >K <UJ •— •» zdqt»
o«- l-l- < U_»-i »- X *>} waooo
00 00 oooo o OHU. a:uj mo h- H-O
UJUJUJ •• • M 00 Ct'OJD C— O arujoujoo
>_jar fO(Ni o Q<«~< UJIZ —• •> O. ujooorMw
tut-* t-h- z ujouj ¥-t-»— m h- o< XX
•—U-UJ << — COLUO. -00UJ >to O <u_vzo.a
CC X »-t- x:ar> ar<xuj o»-< C CtUJCr:<0<<
HUJh- oo oo UJ Dah 02:2-1 M •> "V LUaruj-J'-'arQC
UJ> •> •> K z Q. CC •»(\i k- H- t~a»-oO
CC—>CC UJ rvit-i < 0000 UJ«/)00< mo O ZDZ^<
KUJ o Kh H- OQLU'UJ CtUJUJK o~ a "awMijajOU> < << 00 UJt-H- h"h- M • z or< Oar<>
UJi-iO cc hh K<<t UJ<<Ct ••^-1 •—
1
O-OLU OUH
aro o 00 00 zr <uu iuuuj <\JC OUU.t-1-
aiuo »- » UJ 0»-<>-i «r UJO»— »—h- 0— 2: riZ"Zcu
o auj OO i-t^ h- wQO^C-i-lOOoo •— UJ LUUJ<X—'O 1—
UJ ujav »-UJ oo ozzw-<czz< •••V »- hhla H-O
CC z < —
)






























•-I (M fTi (\| rn >t l/MT\ >o h-
hl-l- II II II II 1— t— I—
<<< <<< c f-K\jfo>tir»or>-
h- coo a. 00 h-l-H- hHh cc •—
•
oocoooo3 Oct: uj UJ UJZ 00 O0O0O0 0000 00 wz 00 l^frMM^MM •—
*
O 0QU.CC z oo >- 00 >-
a: -I ujs: 00 ujs: 00

















in >- UJ z ccw i/i a UJ o 1—It—
1
> a: UJ •—
'
0O
UJ >- o Q£ X CO 00
«» * < o Q- t-h UJ
_J •>
_j 00 O oo <r
< z a. 1/000 •-« z QC •>->
1—
<
> K 00 UJ «/)U-> x zuj o << <
K UJ »- •—
•
_
j luq: a OUJ -J_) 1Z * < o oo arc < a: o vOKd-a »-
UJ •> f» <uj oo on l/>0 z COoOvo oa:O z ro o h-2: o< o ujoo < »—••—« »—>»—« UJUJO »- oo —1 s or<r < —
t
oo OiLL
UJ - O X UJ<Z i-coo <TZ ir> Z.-ZL »-U-
oo < o o. 2> HUJO0LU COO oi cooc 00
«» •> ^* < < UJCOUJCOUJi— UJ mm 00 CO
fO •» ct Z: OCOuO DTU. zau. V- CC^JCO a: UJZ oo f\l o a _j -< uj <i<ro •— UJO>* z <<ronj UJ >K
DC o 00 Wj>Q'KhOo uj 3 — UJUJ U- —0C o o o ci;ujo<<<uj khj o OiCfZZ u_ »-CLO M4 O K r zoooo au. O'-'O CL »—<-< 3 o»-
» *~i r < iuoo-j oos:> UJUJ co •-3
I- C\J »• o UJ UJ UOI/1 •— •—< o COcoco ocO 00 »-i »—
<
caiOh"-"-<u_u_ o>-jo: »» V UJUJ K UJ
I o oo U. <C<UJIIcCC 2"< O CM »—
<
OOt-h- r> once
00 o O •— ^<yiflao. _j e—Jaa. w- hh« CL cluj
»-H O o ^yio <<-joo<<clll c oo oo »- OZ » -< UJ <o<<a:a:uJUJo ooisr —1 oo oooo •-• 3 doc
UJ r-* » c a.<(v»-oo>oo'—OwOO ^ UJ •• ct:Qi_j-j m C Z<D
I 00 o 00 cl < ujooaroc—J= oo O00 OOJJ w *v <o
X o in uj ujO>->--juio • » i—
i
ouj uo« itr \~ UJ
o (N oo zujz << cli— azara: o <KJ UJUJ -J "-H -jen
UJ *>4 C\J a' -Z»-UJJZQW DCD •• 1 •- OTOiOOOO CD CL <
-J * »—i UJ j— t-n-'-'ctrctCC'-i U_ U-LL o »— to UJUJ ec z O.J
>—
i




LL in .J -J UJ C=5CO->>K OZZ o ujo: xx>v CO cno
fVJ _J> 21 a:Ca:<ooZLuwzc>-M z CtUJ UJOJCCCC «i 2: o«-
S *\j o - < enarcDa: lu>oocxoo •—
i
•— u. ZL^L —
.
UJ t-ac
UJ -DZO a£ z>co:DO-juj»-i-o —< Ml-
1
» Oil U.U. 1<!<\J K i^O
> »_j *_J <t WDOO <>I— (-OH-CfCaC oo =5 CCPO -J(M 00 •-H
< _l>Coo CL 00 H- (_)*-'< <I»— <Ili/OC m^ 0OCG »-»- ccm > Xoo UJ <~
00
-J »'JJ O UZnh _J oa i~>ij UJ CtQC CD~ 00 •—> -»«4-
•> DOQI- 00 •—0«->UJQ:o>iLiZO _l_J zz -•>• 0000 UJUJ Die: OX <x — ^-h-
Z_J«-<0 z iMicc"a^-_JO0<< —1—
1
U-< Kh-oOaQ 000 >- UJ or stvO—
5: *oo>x 1—
<
ain'-i-o< UJOO •» •—
•
1 2:2:^:2: O a: OCX O ——oo
UJ o o < <cl<oooolu2: •• ZX<— "— O-V OQl •""-OID *:.j < << »— >co*:
»- UJf-^*v 1— on< a: uj_ a: •—
—
ujo^->- <fO UJOO oozz oco 2: Xoc 00 JCU
00 DCII Z oaoaiaocj u-'Z^ac o»-> Q-«-« CLQ. ov •-M 00 o-_jo
>• nxaa a O CL_J C£fHLIuUJ i:^ ooc • • •• _J5d a •• _j OOO-i
00 >o<i< o o >> •— to •• •» sor^ ceo a ..^ < Oli!
ara: O • •O»-«C\Jf0 «tw 00 •• ~- • • 00^^ O ^:-j 8tl «tooo t • UJ_iinooooi/oZ f— •• <• >to o «tmjj «t-i •• oco ^^•vt
00 fl-f-^v X OJNODCI-)- ••GOO >»<-^ •-• OOCDCO *CD *£ OCO -j »**
o cc Cl ^•DNOCOh-lL' OX-J-J en XL zzxx QCv. O -JO _jorc^
t—1 uj>i-zz < >Z»—"-<•—"—, <T5^ >-O00> LUZ O0 •"-"-. 2: 2: UJZ O CO 00 UJ <UJUJo*oo a: oo »-« 00 _J z uoo
uj—ists: c UJX O ujs: CD *-« «-«UJUJ
h-<rs:2- t-5! KS u. OKKZUjOO zo zo UJ ozz
-laroo *-o 1-0 „J»-<»—
1














LU m o in o
oc LU ITi <NJ
on o OO CO CM LU
z o < • 6 CO
o CD r^ f-
«—
1
o »- • •» >-
»- H s o o <












LU < * fOX n X
o h- < *o » 3
< *— <-. oo X _J _J
a: •» *» < cy a _J* -J LU
O r-i r~* —
.
> o LU _j M> r> r? z
*- ••»' »- O CD o — LU- < m ZLU z —
<
oo 00——»—» 00 in O z LL •* » 00 •—^ » y- •
*luz<o o O -j r> «t r-»<ror^i DC
- OoO_iX_j z LU o < CO >- » nJ-CO >*• OLU2 O<<0-0 •—
1
t- 1— o «i CM — »>h-ro •» —
»
an
UJ -JcOO-JI •» <3 o o _j oo-t- Of^. o LU
_J cci-o< » ^ O 00 ^ K >• CL »-! •" i—i « • »-_!
< •>•>•> »«— »» »—
'
cc 00 < CO t> o>-^ +> o za
> «•»— ••» _< 00 cc o CO LU Q < -J •—
i
>- *-J >_J •• lus:
P—
»
i-l ITi s£> f^ r-» LU CO z S£ a _J C 0£ o joamja o •—'O
r> _l —J — o cc o o LU a. OLOOO.OO—
•
« ooo
LU a s^sc**:* »—
«
«• o o X o > o oooo + coca o z
OO UJ oouuu U- O- LU -J ^ •• o z o * ••luo »ro - <c0
<t ooccc »-< -J CO »- coro K —» — < r-«-«0 •^-H • i—4 a:<







CO > ro <oooo © OLO—I CO H-X
_>- 2 CO CD CO CO CD LU o u> r- s: DO 2: oo < oo LU X CDrojDi^O
<. * < CO ir> K oo <J)0 OO o -J o h- aoo— aac>o <ZQ<I > CO c «a ^: —<>—i z O 0l O < -jmhXImO—
1
oOX LU UJ LULULULU LU LU <t >- <r —<»» <t i— OO >~ c «a W>»>H »-.•-<•>—' «• 00 •—
•
Q. -J uuuuu o _) o co a: K-Z or *—
•
*-» w 0. MP y)h-u_ wt-v 00 •-•h-
«t-J UJ 2TZZZZ o •—
•
_j •» i- LUUI h- o O -J ID >OX" >X_JO r>
*< e: UJ LULU LULU < U_ f- too LU o ZOlLU zujoq. COO
a: _J-J_J_I_J — o — luo: «— X «• z «—
•
oot- II o*-zo •-.LU
UJ-* UJ <<!<<< LU LLi r-l •— <\j OiO CO LU «* »—1 m CO — Q. coo. •— »-• z XXO* Z >>>>> z z •»• *~ «-• «•» «••» «M> Q Of V-LU
UJ_J »—
i
»—« »—<»"»•>—«>—< W-4 »-« a _>_> -J _J -J —l_J—
»
-j_^_j _l 3
h-< u_ xozors U- LL < -t-J -J -J JJJOJJJJ »~
ZUJ LU Oa-OOC? Ul LU LU << <. < «<fl«<< LU





o of OO O o uuu«oooo ct





c e LU <tM > >—
<
X -J O K LL







>• Cl JC «-* 2: t— LUh-LU
_) 5: 1- LU»- h- O 2TW-LLI-,
or C 5: < OLLt—Ll.
LU <-* Z: —
.
>_ ^-t— -«
z Zoo a: 0^ LU>— 00 H-
oc .-( < *~>- O r-t LU ZooXjoo
00 LU < LL • 00 %—
•
or SD-53
-J or 00 _j zx LU • .4- -5 t -5
z •—
•
LU Luar *->u O LU co h- Z 1 h- 1 00
< >—
'
U. h- -JLU z a O K- l-H Mhll- z
z »-«> zx» x> < OO z IOZ CO
z ot •—I LLO oa *: 5T O00*-"0 C »—
1
*-t z a: •—
•
00 (k 2: ar»— a:*- >— K
— h- Cl. l/IO h-C < *» Lua: oc •> <r
z - < 00»-> <ct: D a O »- >- • COh- z
X K -J 5: LUX »nJ< Z t-t z u «»u » OO
LU 3 LU ua •~o < LU •^ LU <UmU •—WW •—
00 51 K o< _j »- z m a: q:«—'Z>—
•
•• •> 00
LU •— 00 <q: _J2I 00 frwf 1— CO cc <zoz t-o LU
2: a: 00 >- <LU _J Z »- 1- x> loro CO O
LU 00 t~ •-»- LU D z> 00 02TLU2: —!»—<
»- •• LU ULU HOO > 5! LUZLU » • »-
00 O LU> ->- LU >- a: >fr » y~-z.-?-z •OlTi »—
>- LO < »- (*.- Zoo -J < CO cc^- z zz 2: 00 Z
OO CVi u. -h- •— _J x> »-Ch -< < LL. !—•--' O
CVJ cc LU OO 1 O Z Q- 00 OOr-l z ou-ou- » •
LU —
>
LU _J *~t LUH- O 00 STw *— >-<o O LT\>t »-
X 1- CO 5IO a >—
<
N«4 r\j < lu a: OO r>
*- z Z < LULU H- O •—
1
mco >- ^CCMJiC —«•—« a.
»—
1
>- i-a: LU2 z X cct- z ZLUh-LU » •- 1-
00 1 « coo. * _J< LU O a KOO Ot-O^ >trn X
- LU LU OCLU >- LU CO H- in < 005- »-'LJ<<w> OO cc
X> O O lu_j t/lOj <.cc »- CVJ cc a: * oo<cf <r •—1—1 »v LU
X < z -•-> z<- KLU < r\j O •»-». •> CC<.CC * K I-
00 OO <t 00 LL -J<LL ~H LU OJO^ LU LL<X< mc\j X z
00 X < _J DZ LU LU LU O CO»-i _l OIUI OO Q. »—
«
z LU SI -J <-J-J 00 1—
<
»- t- h- < 1 CO u »->«»—" Z cc
x 2T X < << a: < < < CC l/)r-« < cc » •. »-< a
LU C£«—
•
ao 1— or a. > > > ST CO h~ UJDZt- C\J«-I
>• LuK LU.-«>- LU t— •—< t—
<
H t~ ccaccoo OO X 2:Z < O LLZ U-OCZ LUX K- K h- OO r-4LO cc 2r>—oa: •—1 >—
>
LU LU
3: LU -J z 00 LU OOCLU 00 LU U U O cox; LU 2ILUM ••>* K -O z a. »— ZD ZJ-ID Zh < < < -J k'v \- Z»~OOLL. HO 00 OOO •-* 00 jC <o <lrtO <00 1 1 1 < 00 CC 00 o*~* >- >•
t- •—
1
LU a: lu o:»-.uj cc>- LU LU LU CO 3Tf- < •~*oo 00 00
w 3 CC •-00 HXoO 1-00 O O O 00 SI t-ir\jm»t >
z O _J >ts; CD CC COCO <tiS> • t t*
1—
1
0: • • • • e • e e «-^ » 1— 1— 1— y- * V. O r-4
l~ cc < CO O O LU LL O X a: CO 00 uo 00 00 QC 1—
1
O
D 3 LU LUZ 1— 2:2:2:2: LUZ 00 •—
<
00 z 00 00 OO >
DC •—
«
lus: s: LU2T OOQ CD LL, t-s: KX






















m*m.. >- o cc to X
COCO«-» < o UJ a
COCO.J -J to o to o <r
UJLU< a to</> •-« z o a:
*ouw to UJ COUJ x ZUJ < OJOOH i— _J \XiCC Q. OU.I 1
<<<z o CD OCO < CC K o
»—• UJ <UJ QO CC too ooc zHKKO o —x o< O UJtO UJUJ <r
zooo m •M B e£< < _J otu.
U-UUU-UJ to X UJ<Z HcOO <z «— u. to
Oococco o a 5T> HLL-tOUJ too oo ct:
C? «——<»-» o < < UJCOUJCOUJi-i to CD UJ
UJDQ ro •—
«
cc 2 2 OCOtO CC\±. zu-uj cc UJ »-
CO—...Z to •> O 0-_l—UJ<<Oi-« UJOX UJ >»- z
«-' 3 o <\IO wj>q;(-koo UJ O U- •-o •—
tUUJC o CO -J o odluo<<<uj aK-J LL l-O. o
I-JJO —
1
o> \- r ZDCDD Q.UJ I CJm-O 3 Oh o.
UJ »—' —•— •> o •• r < ujco.j t^'S> CO M3
_J Zltlth f\J i-O O uj uj ooco »— 1 +-* oo c
•-H-O 3 CO •—J •—
<
OUJOt-i-iM<U.u. «>-_jci: »- UJ «» ^
U- —i >->X o t-ttO U- <to<ujxxcoo 2"< o O cccc CM »—ZO<<cO o to •—
1
^<^coo.a.
-j C-JOCU- a. O.UJ •vhDZJJ t—
(
OK o os«£o <<t«Jto<<auj - o o to3 ~ccccz » oo LU <o<x<a"cr:ujujo tOjCS •— D ace H* to
Q-H-OUJUJUJ r-l MX 0- a<at-co>wn O—iOO IT* O ZO i^ LL ..ZDOC»I to O to a. < iucoc*oo-js UJ w N^ <o to OtO
-0.0002 a o * UJ UJO>->- -JUJO *• K ^ »- UJ »—
I
OUJ
»-o o mo to zujz << art-o^zeta: < -J O _jar c <M
CCUJOUJOOUJ »—
«
CMH a: ihZi-OJJZO^ OOO o oc a < •> 1 »-
ujoo a: «-"--» » <V •• UJ h«t-»-a'a:OOt- LL U.U. CD z OJ o KtO
o< IX—
i
o >— ^~ 1- o »-nx uj uj —•<x a c* »- o k-
<
•-< in O
<u.>zao.u. ITi •in UJ ODOQ-»h 3ZZ 2 to oro o ujcr:
ujq:<o<< CM -j— «r o:O0C<DCZIJJNZO»-i-' UJ •> 3: o-< z a:uj





h-aKOOOJ i—i ODUi a 3rDDO_jiut-MQ IBM •—» 1—
<
cc i<:f\j t- too »- ou.OZw< > h _/z* < coOoo <t>Ki-Ohofo-a: ~ o _irg to >—1^— oo o
oc -*-« 2: _jlu<
_J > * » CL OO >-o ,-,<<»-'<UjDO 00 o CDIA >- Xto in>4- toco
< DctOW -J oz O 02T»-H- -J oa *—* 0C«-" to »-< oo UJ







aia«i-o< OJOO < M •o oc CfS. •b •--jilkx^O^uj o •• •>> < <D. <totouj^: t» ZlHI-
.
o < yr~i < << Ov. oahia t-Ok aizh-w h- a:<a:uj»— ct:»——
.
UJOKf- UJ K OCD 2: ia >to ID CO
COO<J?cOUJcO ChCII Z oaoaiaoij vuzoccc (-S Z O^ — to O 1-" o_»—
>-xa<«-ia:>- Ht-xao. O o a-i ai—'U- uj <UJ o -i^: cc • • Z5<i COO
















•—(Nco^-mor^co X UJ ^
oooccoo cccc a •"DfVOCOH-Uj OX_J_j a: K- a:>^ o -JO cc sc
»—1 » »»- «»-«»-» »—'!-< UJUJ^-22; <T >z>>•*« »-<»-• <I b£ H-oto> ujzr < UJZ o CO to ujz tooo#oa a. oo o oo _J oo •—
1
ujuj-jss: O UJ2I UJ2I CO uj5t o
ht-<5:5: KS h-s: h-s:ZZUJOU ZO ZO ZO
1—II— OiOO •-o "-U •-o














«or^- »-o z _J -j














oo -J z z
<< »- 1 K -' * •k
-J_J UJI >- X o _J o
vOh-ao. QC _JUJ< UJ z -J CO
occoco o cco_j K •i o #•
i—••—_( •—
i
o <JQ. h- z •iCO X h-<ICO UJ (\J ^ UJ
zz » >« o »- in ooooo «* a: o co a: (M 1—4
1/MTl UJ <\J LD-J z < • •b >
OOfMfNJ o h-«aco o -i CO « UJ
<<CVf\J < z coo 1-* H* CO CO o
UJUJ U •—
«
<t»- h- z UJ UJ
ocaczz c: :lc£0 < »-l o -1 —
1
i in i UJ » UJUJ o o *~" <
UJUJ K z Z2TCO o UJ ec LL o




-o zuj < ^ oOOkk i cooor a: UJ CO z CO o
KI-<< UJ COX •-. a. o CO »-t WH -J
oo — o 1-4 zu.x < UJ Ooocc m z JOCCUJ a £ z z
arcs: -j -J w < coh- 5: o — X s O o
OO-J-l »- X ZZOJZZ y- ~» o > o z
\J\J><.<3. 3 a <•—ZOO CO r-4 — z < o < o




—o o _J K UJ
c£c£coco 2 UJ f-co Ken o co o*t a. a. o co o
UJUJ »—
*
OlL<(/) UJ * LOO CO X UJ cc
i-y~t~>- •> cc ILZCHi- o o iJ>Z o 1— co -J cxxw O o OG ZI z o z*~ a o ««» CO o
UJUJCCCO UJ U. OCOUJCO UJ _) *— •> < o s: < UJ
zz CO >-UJCOCOZ
_J CD •>=) o o • UJ t— cc




u »tfM UJ o >- _) a:
OCQC UJOC u. U-XOOJ o ** => MM -J r-co »~ fH »•-co < <
CO CO UJUJ COO o 0»-<a:u- < — r- a *: >—
<
» « co CO OfM- « •
KKCDE xo CO UJ 1 o Qi in—
.
UJ o u era > o ^ «k » *• » •>
zzsr X a:a:x-J o —' v. •—
'
o «-it-i co o i-4l-lr<FM t—
1
»-i
-H-r)^ CO h- OOco<tLU H- >i<;»-. 1- _) c *—• ^^ —i cocoi>nco CO COoozz a:^ o OZ<LD5" co JO » z co UJ oo UJ oooo o c
Q.CL ot- a IDIof- aoK < «# CO ir»«t z V- oooo o O






• mfiN XQ- *—> • • • • »• <I OCDUJ UJ UJ UJ UJUJ U. CO %— w^ '— •-» «— w
OO^lni Z co».XW« o -J o o -j -a UJ UJ f-cos:»-- K t-
**ur>_j-j *t»~ 9 • o:oujzuj o .-•>*>*- UJ z o •—<»—
i
o CC UJO<x X X
OOOOCfl *>* 1- oujo<s: -J ** * cc UJ < u-u. COO-XUJ--UJ--UJZZXX a O O^zoc*-1 -jtta: «J -» r- — UJCOKOKir>t-





— LULU »<•« 1— 1—
1
— l-< JJJJ _J »_j
ks: u_ Oht- u_ o u_ U-U. cT JJJJOJOJ
zo UJ ozz UJ O UJ UJU) o <<r<< »<r e<























• —I »• «^»—
«o^ r\j •—'»z »—
i
*^S
o •» ^ ^^ « —«•
e_J %t * -J
fM_l COt-< <
•>D M -< »—
•
-JZ 00 ro K
«J UJ 2: Z <\j5J 2: •m* UJ
Z_J M>4 *»r 3 UJ3 z K t-^ O -JJZ o • mU UJ 1—
1
-J » •> •^»—< 00 u.
3f- o O z mz w
—ZCV UJ z m CO ceo u
m » » -J < h- o -2: CO
e_J- »-« •» »— 00UJ c
O-JZ u. •> v» £ rz •—
1
00
»33 a: «•» »* OK ••5:
ozc a: UJ cc» UJ *V «» a:
• -O o K •> • -J * 1-.D K O
«tCM- H- Z HO 1—1 m -tUJ O
^3 < »—
<
II UJ U- z —
z
00 Uj
-J »X -J ar-< •— h- 3 CJt-H UJ QC
-J» 00 3 a. -<< o o co<r -J





stuj — h- <r 1- 002 U- t-t
•.<>_ 00 ujco «-«>-i 3 2:0
•I2IUJ H-5T i-<2r cc X *o 00 V)
-J2T-J UJ 003 Wk—
.
UJ 00 -. sf 00 <33a o >-Z UJ 1- K-•• CD UJ
zwj: < 00 H-Z z t- — •>»- CO
* o u. UJ <3t •—
«
<I orooo
-Jecu ar Z_J oo or c-is: < Hi
_IUJ UJ o*- —
Q
a. UJ r-l » » 1
=>»-_j t- U_ - _J f\J» CO 1- c
-ZZJ z UJ ••3 o CO * CO f-
(\J »._,!_< >—
•
-J - oc OX— i- < »-l- UJ
•>rMa:3: CD CO UJ ujoo>v »- •~ 00 00 cc in
rr» *a UJ <to K OO "V UJ ujoo 2: •—
!
C






»UJr-) cc UJ •--OifM
••Q.UJO < cc - cc 00H-<I < »- 0COCD -J UJ a:
>-</)00H X UJUJ Q. OCCOCO h- CO 3QK J -J UJJO» - o »~_J 3> * <rH~<00 < •—
•
a.
0l » » •- X O0i—
•
C Coo- C£ 2." •-0 s: u. 00 i^
(/)«_!rHr-H — *^^»<p» UJ <LL K X- UJ » 0^ eX + a: z C'O
Oooooco »-<r\jcOr-« s: — •> II I— «— ••f-<h-o0^ UJ < .-JO*
••ODD oocooooo c _j O oo 00 o<^> *O<C0 U, z a JO
—OCOOO occo z UJ< oo OCsJUJ <I Orvj^H elh 00 UJ »- HCCOOOmhm oooo »—
<
\--* z: Ohh s; Ol- —•• CO z in — _JCC
•t-XWWW •—1 >—« >—t «—
'
3 -i- »-« ••<! C\J •• 11 1— ».2:co < •» O —
.
II mCDO
r—K»-f~ www*' UJ m a:z • •>- C • •>* »-«o-~o ct < «-<m < (—•^(.^
»>xxx OI-H-.J a: o "CUJ < »-4f-t» CO »-( r-* l-H—' (\J CO •—
"
K «— *- •—!• 00





—O •—iwO 1 »^» ChUJ ^» -i o»--j
fVJCDCLCLQ. »ujoom ro o «*-UJ «^i-m wt-0*-H*~—
1
in -0 o«-->«^»-«
» Ifs w- z wUO UJ<H LU<O00<UJ >^ •- U-Z C\J«- UJU.JJJJJ ».J_I_J-J »~< i-s: »-2:^-i2:5:i-U. •—
«
(NJOI-JJJJJOJJJJ 3 t-tCCf*- —oi wQC*-0 03 <•—
O
3<t<<< •<<c<< UJ cco*-> OfCOU-OOCZ ZUJ oujctz:ZUOUUMUOOO on 3:u- 3:U-C»-U.3:uj ujo: oa:3:uj
i-t r-« t-«
a Of^ 00
o O OO nj
o O i-tf* ro
r-i <M <\1








*: • to » •-
» CD v.»
c*» 2 ac *h-
_i e f- UJ - U. •«»
z CD in 1—
<
»- !• UJ
%• o •> u. •i Z = z -J
mzi— ~«. » «-» -•» >o -^Oh CD m t- CL < u.
UJi-«< «-- w 0- tOCNJ
-Jt-rsj CO tt CO toco a<:
—^ »—
1
•XL < i^ s: >-o— to
U-»v.t«J O X UJ i/)Ov »-«
•—-J O O- O i- c t— CO O
LL_J< -J -1 -j %/) m Li.
O-J*"-1 cc <r ec > ZUiro uu u
<th- •> CO OOO a. O t-«
CO •—>-< •> « <• zo O <OhZ *~ Mi 2 COUJU. x. c
a:*-"- »—
1
<\j •H O •X ID- to UJ02 NH w CO < oc
o*-*2: «— to CO -JUjOO 2 a
UJ UJ <f r-* S^ -JCO<— O 2
OiXl- CO UJ •—
1
*-* UJ O ^»
<_)CO »- ro U.O- K- 2 >—
•
»
t^z>- CO »- _J z •-K 2 »-h *^
-oto ~2 m CO toxu. UJ K UJ
G. »» *. •> «— <CL \~ rj U) K
CO H- K— «• «-»
.
CO to <2 V- -J UJ
< -X O.- c a < cc toocO < ec tart -J
OUJ x«— m >«•» ^ UJ LUO CO u. a
COaTZ Ow » to X CO _j m H 2;





i-ifsja: •K-CD < Uh » 3 U- •Q X 2 <O »- CO 0~m z •VO 0- Z> —
<
OhU. I/) 00 »> _l— »—4 —-UJ '-1 < 1—
1
K zKO oe02to» co>t » UJ m>- ct 1-1 X 2 2
ZCO roz: »-cc •COX _J •'<!-• Ul O 1 0- UJ
r- C\JI 2 -~KH »—
.
ftWCO O < O
O«^0C wi-if-ct: eoto u n oz _l in oc O \-
•—»-«< Q 1—II— ~2.ro •-2U-UJ -J -~ r\j UJ
t-'Vw »u_ to • e -1 »—UJ» <I to <\j to X
(*«-• O C\J— ^— in < •>k— ••O' ro UJ to
UJCCO OOtDMfl o»- u_ COcOCvllU UJ — » UJ K CD l-t
U-H-l- co— ef-~'U 0*- •> •—
1
0>-»— to »- r\i » K < O >_ UJ
COto ^oow>•-« _Jw— •-•CO * < *»-4 <C «»» > ^ M —
•
UJ z
Z£< •osyi- ccmxo *-- • > - > >— O - t-1
< h- aoo-o-ow ->COi-«* -J <-• ••V-' •—
1
•— m2 *-* in k- UJ O — to -J
£*U-< HJUJ^OC —
.
Hh •0 omu-x K oj»- t- (M O z H- o> z




rH-»-»XOCD< 02. e_JC0 K ot-z< < -< < >—
1
1 > 2 O o» <
«-» || 1—••—'H-UTi ••- in » OcoO h* (<\ »octr 1 «-»»-• 1 w> UJ «— UJ CO -t •• 2
O »— >—ILL •>—to »^l U_|«»»* a: »» O UJ to2 UJ > 0. Oi CO 2 •0
•-I* XMr^O C* •—
<
-co jt t-Hr-lUJ h-H O UJ to r-ICO O
—*f^f* o»-»* 0— coouj C- _»- •_!< »» ~* *-* *— Ct- h-
OCO ||—«~ ««»•«».*-<_»w»~_i •» •—"—-CC •- -« JZ •—
•
s: r-( £ T-* rg »—<«^
0»—l— *»(/)K«t»'<VJ^»'H r- ^K<^ CO 2.UJ a H- »H K r-t r-» »-K Z
fO »- CO CO UJ i£ < •— JJ CD< UJ U- M UJ<K • ** «»» w- *»» 2 "^ UJ< a:
f\J02coi~o5: •+-H-2I- f-s: • -J-J _J _J •—
•
K2I
<— s:«-«Oa:- >->toor*-'0 •-ococfvt _l_J -J -) 3 •-a: k
ouju-i-q:-jo CCSLdCCZ ctroujo << <r <Z UJ cto UJ
OoCi— i-<3:cdul»»3: U-3UJ 2U.I-CJ uu O tx 3U- oc


















































•» »~ CO K
z co a: z
LU >• LU z o
Q. CO O LU oO CC LU
h-LU >- o Q£ s:IX < O LU
or _l CO o CO 1-
-•<r a COCO i-4 z co
_»<* CO LU COLU X ZLU >-
o 1-4 _j luo: a OLU CO
LUO o co ac < a
Xc* <ILU OC CC COLJ K
KG.
co
•—5: o< o LUCO LL




u_ <f\ 01 a: z: otoco ctu- ZLL.LU o
s: CO C\J c aj •— lu <r<o «-< LUC2 >-
coO • o COO co_j>at-t~o<_> LU 3
Kct:j o O.J c OOLUO<<<lUJ o:h--j CO
COLLO »H o> »- E ZDOOO G-UJ o«—
o
LU
lu ctr •> i—< •» S < LUCO.J cos:> z
DDt- fNJ •o o LU LU OOl/) •-" >—
i
•—<
CSZZ CO r-l-J •— O LUO H- >—-<< LL LL *>--Joc: 1-
LU<0 o COCO LU <0<LUIICE0 r< o 3
C* o o O * >-4 ii<ieicoaa -J «_j«:ll. O
•» t—t o»- o u^u <<r_Jco<<raiu CC a
<*z»- *> •-O LU <o<<a:ctrujLuo cose o CO
LUO«/> .-« X a. d<ai-co>WHo>-co »- r>
COt—LU CO OQ CO a. <t lucoci:oo-Js < CODhh O IT. » LU LUO>->--JLUO • 4 o
< a <\jO CO zluz << otHOZoia: >—
<
>-
coacs: IM (VI K- cc h-Z»—0_J_JZOco ooo o CO
KLU< •» »-« •» LU K«— t— »-a:ctOO'H LL U. LL z
aaa: o >i» K 31— Z>X UJLU >->< X Oct 1—
1
h-
LUOO in _jm LU ODOO.»h xzz LU
o o r\j —1«^ s: ctroctr<oOZLUfM ^.O*-1 *-" X CO
oil a: (Si 3>- < COorcTCr. LU>C0OXOO o
<oa i—
<




-J "-^ < co3co oi-i-oi-aaa: < »-* e
aCLua: O -J >C a CO K- ,-, <<•-'<LUOO X a: ZHQO < _J •-LUZ O OZ«h _j OCL o CO ceo
mOU. ct DZOQh CO •—o^iuao>-Luzo _j_i z o—
zs: o ZKJmI- z X •-• XOo —• a: cc >— -JCO<< Qt z: KH
t* s: x K •»H-cO>< —I aia«hO< LUOO CO LU <DK DO to o< •» <I <Q.<COcOLU5: •• ZIm»• X>v h- uo
•—
<
LUc£CQ LU • H-^v. - oc<a;LUi-ict:'-"— UJUhh OZ co •— llj
Z Z< —1 o-oxx z OoroorxcLctr-j LUZQCat 2ct >- Ox
2L hDZ < t—u-xo-a. o a a_i ai'-'ujuj (XCC LO ZLU
H-ZO CO >i£0<< o •• •• •» •< •• <i o >> coco *~>
LU 3<»- o Qiar O»«o»-*r«jfo •»•— co». > *• CCZ Ot-H -J ^•looo ft LUJ LA COCOCOZ — •• • >J-CO z couj
»—
i
Oicoo o ##l vV X DJMOOOI->- "OOO *^ ct •—*>-"
»- CO Z CCCC a «-2(MOOOh-UJ OX_J_J ct: CD XU.
O 3ZD LU LULU»*ZZ <i >Z •-"-"-•«<ii KOco> LUZ CO H<O CO»-iLL z uo#oo CC ou >
C£ »-H luuj_js:x: o LU3I CO















r~ uu oo k-4
to o UJ h- »
UJ < _JO0 o o
h- u. <o LU< o
wfVJQl 0-J>~ 0000 t-« s;
UJ •—(_}< JZ o
<Oh ar -i lu<i •* oc
t- h-l-Z oara ct ^ LL.
y- < — hOW •I- r-(
< O-J OO »-4 • LU 0^
»- <tUJ «zo LU -Jf-4 UJI-
oo UJZ)0 XLU -J >- r-42«—
i
r- «• >cz auj o OO hzuj
\-o »-LU< UJO> V LU< OJDU
<r- UJ X > •- o 0CLU r-Z <K< UU.U t—UJf- LU CC. •— ZlL
O0|- LU>—
X
KUU a: » r-4<O0<
»»oo CC UJ 0<'- cvjO H2!>-UJ
O UJ <u_o • h- < KK
Kin oz OTUJ z U. O H«5<Z
<r- H'-'O llujo: o •-"LU O OOt—'X»—
»-<x r- Or-O. *-« Z (V >ct:
C^K hUZ z r- e*-> r- OLU
•00 u.<o X*-LU z >o«i o Luaru-O
ITi UJ •— UJ > LU hD >- V)>ZZ
r- -JUJH OLL'i— H <S o o»-<
< r-O ZOK- z 1- »- o LU X
r- oo<r< hZO o —» < OOO oaroo
oo UJ»-C0 << l-« >* ¥- «—. LU LUX
oo s:ooz UJX r- fO O X. «t OOOKUJ
•> oc »~ < -JULL < •> LU OX ro O0h-<
«T> a r-LUO£ coxo 2: CO OO UJO »t UJ _JO0
K »- >- <LU oc « z> xz •»» CtXXoo
<t < u.*-* r- X c r-l < o< CvOXO
h- o o»-u, tfLU LL. •> o a. o z*-a:
«*oo ** oo arujQ Z o ••so LU <\J<00O
ro o aw uuxz i—
<
*• z o H- cc <
-cj z LUOLU »-»-•-• z o UJO o a: co
<K »—
<
call) a. K00LU z UJ t- ooz LU O OLU
l-<I > ~> tf<XUJ o a K oo< r- OZ_J
ook LU Dah OS3J •—
1
•> Z? UJ LU o •.Z"-!*-1
oo r- Z a co r- CvJ CO CC-* o m r-KKU.
f\J * < oooo lliooco<i z •> a »-< Q.
>-i-i r- O0UJLU CtLUUJr- UJ UJ Z LU o z * » ••LUC
<K OO LUI-r- r-H o r- DC > OK UJ o o>-uujK< H<< tu<<ta: < h- »- •—
<
o 'O a o -JOOO
00 H- s: <ou zuouj a: «-» < —a: K <VJ Z-* »- PJ ZUKO0
»O0 Uj o •-"• •-, •• LUO»—'•—•h- o O o •> O r-4 OK < r- » o> UJHV r- MOOiJCJJOCoO »~ -J H r- LOZ < •» h-< H- X o (-•-ZU
r-LU O0 QZZW«<ozz< 00 >Zw 00 <\ll— o hl- 00 o l-l f-H^-O























U.O0 UJ• • i-4 C\J f0 (M CO >t UMTi nO f- •SLZ LL. u.
•tf-oo UJ l-KH II M II || 1-l-r- c «*^«tf- a: ech- t-M r-i i—ioo «»»-4 »—
•
or. t-iujoct:
#<v H- <<I< <i<<r _l *** _J< ^» o o oc»-0-
(X O0 r-r-H J-KK eta: a: «•» <o •^ Z —
•
»-• II lf\ ^»> 1 «»
luz CO OOOOOO 00 00 00 LU LULUUJ .-4 oo a: C\i CC m t-4 |H ** ITt
oo >- z ooo w- •—
'
h- w wr-4 *-* >t <~»
lus: CO >~l LULULU -J _i Cf. Or-O m
i-s LL l-Hr- -j_j *-^ >-<(- «-»
zo LU -z.-z.-z: << LL Oh-O LU.





















• n 3 CJ toCWZ r-» O z
IUhm 0\J O LU cc
ooX^O e h- LU CL LUOK </> < Ct a K
.j otlu »- K a. H-O LUt/) to <
»>o X C K aiflzoa 1- t-
-•O QC UJ z XMJD to < X O •—
4
LUh-OQ. UJ a: z _i
ISX.CC CC CO z < <
z 5:1-0 < a: >
<c£ZZ * t> or CO
XOC-4 ••^ s CO LL
UlLUh >- z •> OXZ t<0 00 3E •> r
tu»-ia:uj < s LU LU
LUV- < to z
ZZtrt LU K X <
UJOOQC oc D a CO
X«-i O X a. 1 z
t-HLULL U, t/> < »-
zr m Mi s »
»UJOZ
<\J»— i/>o O LU
1- -• LU LU LU LU K0<LUK 1- »- »- K O
- >< O O O O O O LU
h-luo; LU r-4 LU CO LU m LU »J- K O
•JoOt—LU h- CJ K CO 1- CJ 1- CJ LU H(M
<uuxa LU »> LU •• LU •«• LU •> O >J-DDUO O f* O f-t O h O f-4 t-l<M
oo<t O 1-4 CJ m z Nt
LLUJ O z CM Z CJ Z CJ z CJ LU CJfM
fl!CZ LU •CM —
»
«-» .». LU t> LU •> LU •> a. •"*
I/O H-<I «oz a Ol- tn lf\ o> a O Ou CV HCJ
•-0 (-or •-"< >! >t ro CJ fO «* h- vt »K>Z <i- t- CJK- t> •*«»• *. h- CJ H_ CJ K CJ x • cooO ocO t-oc X «-*U0 f-( r-tCO»-t X «—
»
X «• X «—
.
Ol- -»r-«
»-LU<ft-« 00 ^- l/) tot/)to vO O O CJ *-HS) a~
<t—JCOI— ** ft—
<
**~ OlfN OOO —
1
>* »— •4" *—
-t -J"— —'_|
H-0</0 •••v _J cn Oh OOO -j -J _! I
«/>>-UJO O 1 H-
<
ft-I.—."—
« • 1 LL 1 1
uuai HO li- cj — >~ »»»«>^ U- LL LL HO
U-LULUX Ht-I ft—
4
— •-rvj-Jcns)' H»-»-»- >— TV —
•
~IC i—< — ,0 K ««*»
-iC^ZLU O >frcj •—•te-l—
1
>* »* >t «» Nf-J-
vf II II —
»
—0 11 z 11 11 II 2:2:2:0 -» «- II *» «" II •» — II O »»»*H Z >£> Z<\J »—
1
Z OOOrt r- z z CO z z O^ z Z r-> zz
—HXct: w uj«*m I— Xa:rsj w Luxa w LuXtf ^* LuXa: •~- LULUCKU2 dOKJI-UDl-JjJO 0.03 auD aoD O.Q.
»-<ZI- «-V- < _J< Z 1- <_J .J -JI- -Zk •—•ZH- —Zl- WW
Oi-a:uj LL.O t-< h- Ct UJf-< << LLOCLU U-QflU u.ct:u.i LLLL
Ol>0CD0f *— 1/5 10 co a: t/> -co or -iCOOi -•co or •—••—«
OOO OH<\i re OH OH OH o»-*
ro-4-m OOO H.-t cocvj com «^vt
.—1.—< .—
1
CJCVJCM CO CJCJ CJCJ CJCJ CJCJ




































—a: a: x 1
lf\C* mo 00 00 >.
Kra •4-t—< ir*»—
•
< •> »<» •• UJ<
K.-I rHr-4f0 »-4 ZUJ
oooo 0000o0«— 4/) »«|—O DOQ>tinc f-00






*«« mmh-> <_> 00»-<
it s: it 2: 5: 2: 11 11 z 11 «~x
oco •- z X<
_i c\j in_j x<x >-5.
>-JI-_J_J_ll->-JOO
oc-j<—i-J-Kor-Jz:*- O




















or cc »-»-' > •—
<
zo <I - Ol- CO z
Ooo 00 <z H-O
1—00 zz (*< z
h-UJ -< <o UJ KO
<o 3:1- Xa: K •-•O
2TO Coo uaj «r ZUJ
CCCC
_J 2: z Ooo
oa JZ UJ
u. 1 o»- UJC •—
<
z<
ZUJ u. QiO 00
f-ct: 00 x< UJ .-.LL
aoo UJOf -U O KO
or uj XUJ t—
<
z <
UJ 00 l-l— oox zo 2:00
OOUJO <o 0*-i ccx •
OOXCV. 00< •-H Dl-Z
ujj-or ZCC z> »-< U-OO
•-«< Oco o>- Zoim
a <x »"« <z »-a:i-
CC K-O »-o O0 UJ C<
CLUJO z <ruj »» ZOO U.^1-
1 uz 00 Zl- 00 <UJ ooz




o-ocoo = u O0 5I -J UJ OOUJ
UJUJ I-C0 UJO0 _J u-a: hzq:
00HH- mOI oz O oo<a
UJZ z < u. 1- m OO UJ
>«-<crr DO ZcC oc UJCC ^ ••ot
»* a: Ol- 00 Z> uj 2:^:
UJUJU. z< M < a -JO vooa:00 oa K00 UJ <tuj ZOUJ
UJZUJ •-Z G-< a: aruu >»- <jo UJ
a:<-j h-< O UJ -j z CCOUJ
X»-H <i- •> •—
•
UJ< -J—1 Y- 1- <
aou. 2:00 OOO U. 2:00 < ctz a:
>x cc UJt~> M O OH U-0»~» O
oiuo oz ccz -J^O-J II ^O 00 H
UJ UJ U.«— DO «Xo0-<o ocz xz 00
a: CCOOC z l-Z O<C0>* UJ UJ 1 •—
> ooo: -*z OUJ z 2: * 2:^ -J
UJOO S O U.Z II It II < O-J 1-»(\J •. <
UJ Za:o •—
I
21 e < _l z< 1- cc CD
cc •-!(_) UJ UJf- — UJ <C0 J»CU >_ zo O
>-<a: x<.. <2IO — — —-
1
—CO -J
UJ 1 I-Sh -»oz CO XJ>*~> x O2 COOUJ a:< 2:< w will -1/)
i—
1
cct-cc or •-X CtTK UJ
K OOmO. U.0C xo o< z3 =>z ZO <x z ox »—
«















u. < 00 o UJ
•—
'
KO UJ < -J CO





Q-h —rja: o_j>O zz LL »-«o<O •O »-<uu <JOt- CC -1
s: ODUJD UJ t"H »-t-Z Cccc
2! •—'LU'-'U.i 2: U-Q^ < _ h-OCOO ZmU, — >—
i
oa OJ 00 t-i
•— o OU-«— U- K i <IU-' H-ZO
c^ z:»-k - UJS >- UJ30 XLU
t-l Q UJf-OOl— cc _)UJ< r- >OZ O.UJ
«»»• Li ZcoXoo X COX_J »- •—UJ< UJO>
Nt DC sx-jx o <ja < U) X > -
CD o -5 1 -3 X |-<I00 h- ouo -UJK-
1- t- Zlt-| I >- oo UJi— X c-OO CO
CO •—i H(-I»- *t OC C •i 0t UJ o<*-* CO z
5T z IOI UJ f\l UJ-J r-o UJ <xu-o o o





3: a:»-<oii-< < z OOO 1-1 <<i (-•-O U-UJCli •> K
a ujct or UJ u_ •—
•
<<-• KK >- c»-a r- <
r-l K »- * 2: ar 5".(VO 00 00 hUZ z COO zW Z o »o •—
i
UJ •> U.'UJ •• t> U-<0 X«—UJ c>~* o





» Z Oct *-<Xo0 K-h- _IUJh- OUU« *v0 CO _J
H cc <rzcz 00 >—
«
•-X i i'UJ << KO ZOh r-o Ui «-<h-
00 x icro z 1 oocu= or \-V- oo<< *~<zu o«- o LL*-'
3: o U2TUJ5: < Ui oox:»-i o- oooo UJf-OO << ta-i r- z
•• UJZLU or o «—
i
zu-x » • oo Sooz ujX -id f- KX
«3--» o WZIZ »- z 2IOOOLU mm a: •— < JUll >0C •—
«
X
cot* z zs s: •> < oo h- 2: hi- O t-UJCC coxo O-H z ai-
H-« t—i < LL X X ZZUJZZ <i< h- >K <UJ »—t « X zx
co- z OU-C'U- UJ o <J *—'ZCO t-i- <r U.« >- X vt- »-iQ-
si™ »— N*a o o X a: jr •-<>—
<
00 CO o Chll q:uj ir>o K »-
••CO < u. a: z UJ H-co i l-OO » •—
•
oo OiUIC o«- X CtUlX
f^f- 1- •—aruja: — OUL<oO m.fvj a a:.-. LUXZ »—< «- a. UJOO
ODOO z ZLU»-UJ o o a: U-ZCI— •— H-H- z ujouj fc-K"-" *m - o<hS O Ol-UK UJ O c oc) zx << •—
<
COUlQ- C-C0UJ <fO X <U->
CO * o '~'0<0 OO UJ u. OoOUioO h(- ^cc>- CC<XU-I Oh o q:ujq('<
r— co<ra:< X 00 >-UJO0COZ oo oo UJ xat- OXSJ •—< •> "V uia:uj-J
•>o^ • a'<oc •h X cc <ooluuj< * »- z a co <NJ H- H- KO.
CMr-t UJ n<l< OO •> UJ o Q<Cf CC NH <I coco LUC000< mc X ZCZoO
CCw —1 CTUT CC OO u. ooaa.(- >-»- H- COUJUJ QCUJUJt- o<- a K-QTl-O-l
H-4 CO o o X cc U- U.XOUJ << 00 UJh-»- »-•- t—< »• z a< o





s:>- K UJCZt- XUJO cc UJ 1 o O0O0 s: <zu<-> ruouj CslO au
»CO coacOoo *:SIX a:a:x-J •> UJ {_ _) 1—< 1—1 ••• Uj^).-i^-1 f- o— s: srsz*-"
nr cc SiHoa: x«—4 h- XOoo<tuj HV h- MDQyOJJQOoO t—
<
Ui UJLU<X
CO UJ OXiX)*-" UJt-^ X CZ<OJS H-UJ 00 ozzooh<OZZ< "v K- Hhia
















1ctZ oo •• XOO«t *• rHOJ fT>(M fO %*• ITi IA v0 r-
tfX eccococc >*<£•-« #• aroujzuj <foo UJ 1— 1— 1— II II II II K-t-f- vJ-CO • •
**v • t-KHh *W-"v h- xujcxs: v. K <<< <« »<• N. o r-lfMfO^
a: CO 00 00 00 00 oi x ocozoc>-i cc oo 1— H-H- H-l-H- a: ""« oooo
LUZ 1- 2:2:5:2: LU«*Z CL XX >-*H-H- UIZ 00 00 COCO 00CO CO UJZ 00 HWMMOO 00 o*o Z OO >- oo >
UJ3C X uj-js: »-• lu>: 00 UJ2I coKS »-<s: ^^ t-s:ZD zujo ZCP zo
"-U »-*<3CO N-u -o







o z O K






^ « »-• s
- K z:
O000~ i- o UJ Z
O0 0O_J OO H-< »- UJ o
ID ILK 3D Z oo 00 ¥-
^oo»— -5LUOO >• UJJUUh CSC i ^-lus: 00 cc Z
<<<Z o t-U-'-'UJ a. oc
•-« UJ 1- U-'-U-Z K UJ 3hhh-D <T ll.h-i->3: u. cc >-ZUOO ct -JUOJ- (_) fr—
«
UJ
UJUJULIUJ LU ZiooZ.-. X cc a:
Oararoo z •>->3»-Z 00 UJ
Q>-«»— «^ UJ >> -> o O »
UJOD o Zh i oos: o UJ QC oWw—z «IU_»-C£UJ f- h- o <
«- 3 on UJLLUJZ Z »- UJ
ujujO <00 u._juji-2: 00 •—i »-• cckJJD UJ •— JO UJ z
i m im ce: •. <x z o o z




s: UJ3 o o o o»—o<Jar »- O UJ
>->x o <r ~z>-xu. o o c coO<<oo X 1 ZGZU o CD K
Z-J-l oo X CJO o or a UJ UJ
•—OCCiZ ox oo s:uj2:i— uj o CD Z >
OUJUJUJ o •• <r UJZUJZH - 3 K a <
or>>x IO X zs:z<< < 00 Z o XD002 oo—' 2T STOct: o UJ 1-O Ito Ct' U. »— UJ •-* >- o UJ o
UJUUUJ o o U-CU.U-Z o CO z cc UJ
<*~.-_J oz li- O O—'UJ z -l UJ ccIIM •"• »• a: zo »—
<
\- O a 00 »—
ZCLO.U- OOO tt aeiucco UJ > UJ 3 OOD<< ox UJ UJI—LU—.00 X 00 » o »- UJ
^-acacs zo U_ h-OKCAlO o O I < ohcouj • •• UL o<o UJ z oo aj"— z K
< > oco x> <i o;< u_ a: X < i—i © OCD o oo oo
5:_juj< XX CD cc<c£Oa o QC Z <I •• >—
"
o zOCOOO ou <X< o z CD aro CC*. »- o UJ o oOUm: * ac IOX<*< ct o— Ooo < o 1- _J m >—
U-»-»~ CD< UJ O OUJ CD JE KK h-< a: r^«DO < >—' • t-ZKUX XX L_ O CDX UJ <rz> oo » z> ininvto H- u> o o
»-^0«—'Uj uu oo (-zes:^ Xv. - uo * o CvJCOsOCO 00 1 *-4 <
h-o»- •k z: iflca^< OZ 00 »—UJ JZ t— inrooo » u_ (VJ 00
3:ooujoo <v. <r o'Umzi "ZCC >- ox <<r u. CMnr-xt —
«
o » z
«*-«a:> XUL CV •-tUJX cccc oo zai o_j z r-r-cM*- o 1 O <l
aiaw uu. »— U.O0I— •• .. CD on »—i OCD o r-cvir>r»- o o •-» OC3 oo >- tt a: _i o otAroco fH z C\J K
>tco • • •• .. ii •-<(_) >too z 00 UJ ^t HOO>t »- UJ HO —
m«Of^oo * v. UL <C0O00X * v. e£ *->K UJ* UJ •-Ht-t^ o f-< -1 O
oooo cc u. XXXOoO a: CD lit za z II 1 1 1 o z II II l~ -J o
•—•—I «—!-« UJZ Xi UOUZI ujz OO K< •-•UJ «—
1
<M •—1 z< <r 1—
1
ou CD OU >- U.O u. * II II II ^* Xr-4CCK
UJS tus: oo UJUJ UJ z O U- OKZ300 u. o





zo ZO Z -JOO»-iO o CtKUJU. o
»-o •""•O A*-- A
1
1






1 o o 1 r-l
1 »H <\j 1 rvj













CO z h- U-X o <
•» s: 1- h-
to z z
cc > UJ UJ
ZD -j CO cO UJ UJ »—
«
X > <* IfV CO
cc •> •— a UJ
UJ CO >- UJ % ct:
ti- z o cc 1
ll. <r < UJ UJ












o K UJ UJ >•
< <t— CO h- z: -j
LL »-v0 z UJ t-
cc OOi-< U. »-l 1- z
UJ • *• fc—
1
CO UJ
•- OX O o >- z




ooo o K CfD
UJ Cm Oromro >—
<
UJ U-UJ
X X •• o »- z CO aui








S- < •> o (M -DOO UJ —* CO
o Xf\J — oooo z m o o o •> U)
Of o © z II 1 «« *» * rs: <\1 CO o CO OK
u, —mo o (/-)*-»—,—. o fO CO (^ oc: _j<
OU-O s; o cooo z H- r5 31-
z O *po UJ to* zooo o o o o o o OCO
o t^x z co oXXX t— o »- 1- »~ o X 1
t—t II ^o ar o UJ CO CO CO y- —» o o o o C0>
t- c ••»- z zxxx ^ o *: o o o O
o ZhO >- # *«-»— .^ <I z *-. •— ^» UJ UJ<





z OC0 CD CO z -J CO *-* o -I »-K-
z oxer o <I oi-v-i-o^ < CO < CO > u. h-CO
< 0»-< o o -J Xcoooooo*- a: • « 1 =>
a O •»- ^ CO C0 5-2T5:X< h- UJ UJ UJ UJ LL cj:
H t-if-i_J s: • X • • «C0H- z z z z o em
+<. 9 o CO C?X "— UJ UJ UJX CO H- e«*t\J • CvlOU • fO(\J •ir\<vj I f\J T-
< mmoo O UJcO-iZZZ <* fO ro m f> o o co«—
o— a: II e<cQ o o o li II UJ K II II K- II II H II II h- II II z no MXO •-HV-3 >- <I(-<0DU > < z < z < z < z UJ T~t x<
< ~<o CO OX WIIIXH z knict -mxa: j-roXa: i-roxa: o K2l
UJ DZI UJ MUJJUOOtllh o co»-03 OOH-OID COKOZ) coi-o^ u. H-O
a <or~* K W«Jww^wC<I o w<ZK w<ZH- —<z»- -'<Z»- •—
1
<K-
ujou. OlKU-U-U-LLZt- u.»-a:uj U-I-Cf IU U_KC<UJ U-l-QiUJ l-O
A aru.'-' A 2 *—'O •"« '—' •—• »* »-*CO A •—cocoa: •— COCOQi *— co co aC h-cocoon A COO
oo o o o o
oo r-« <M m o
fOO ff) ro r> c>
f-4














h >- zz ck < »»» i-iUj o
LU _J CO CO- UJ fc—
I
2:IO O- CO COJ 5: U-OT 5:UZ< »-CO UJUJ< tmf CO
<I<J o*— —UOh H 1 mOUJIOUJD JOUh UJS >- o
Z U(-> <<<z Of _JUJ< T-t
<cox <o —t UJ 3 CQ3—
i
•_• UJ
UJLUCO—Jh f-t-l-3 O <_jO_ >t a:
_J-J ?Q-I zuuo X »-<co CO c
<i-,UJ«-inQ. CO LL'UJUJUJ 1 >H H t-
utii<*-<: CO z 3ororoo v^" or o co —h KKOCC o o o>—• *—<«— UJ fM u:_J SL z




ujoo o h-<co •>
Ocoooujo » K CO Z < z WOm •» 5.





10OO Hi COO z ujujO 21 CC sioro H >-hOOTt—UM— O— o h-_J_JO »—
•
UJ » UJUJ *™- Z
KO'-'fM •— ' H UJ w>" i— K »~ z Z5T00 ro UJ
<Z O -o CO _J ZliU.h •k z OK H^OO CD a:
h-K- 3>-t- r-o UJ "-•hD 3 CO taM hi: ZUJ h- orZOO _J O-t o U.H «K>-X Z 1 cooos or co 3
UJIDUJZhO h • zo<r<co < UJ coxh a ^ O
>o:>cza) ••m H- *-3Z_J_J a: o »— ZU-X •>
ulu—m^-lucx' sOO *-• 3 Horocz K z 5TOOOUJ >t— O
_jOlU»— or or O-H Z O-h-OUJUJUJ •> <I cot- 5: CDC> Z
ai o<c£uj H •• 3 Z3oT>>X X X ZZUJZZ *-H 1—'
or>-u;s:3u. •>** ho_0003 UJ o <•_zoo l/lw z
•locorooo mo »- >-o o X or 2:h_ 5lrvJ *—
-
</>-J c Z o— 3 OTU-OUJOOUJ z UJ »-co KOO *3C <
ujQ.'cou_or< »—1 •> a UJUOOiHwJ —I OU-<00 COh 1-
»— UJtnZl-O.' »m h- o<r xXh X m or U-ZChM CCOO z
<> h k-UJ «fO 3 <u.>-zaaa UJ O o OG zs: hs:
DCI- X a: O^ O orujor<c<<i o UJ u. Ocoujoo 00 *
Ol hUJOCOUJ >—i •> >v cuaruj-jHoiorr z 00 >-UJCOO0Z s—DUZI-hI »-f\j t~ H KaKOOUi t—
1
X or <00UJUJ< o hMDhI H- UJ mo 3 ZOZco< > •» > UJ o or or or <MH UJ
ujx 3:>- o o>-< 0. HCtH»-<2:_juj«tf u CO u_ oooa»- CC«- -J
KQ.ZH <h < i—• •> z OT< OoTOoO UJ or u> u-x Old l-H CO
0<0»-2!_lU- or »h —
1
auuj coh- CO r) 3 OK-<oru_ coco <
aa>- oauj o CMO OOU-Hf- XUJO CO UJ 1 O s:h »-
ai DOh HCO_> »- Oh 2: srsiZHZaros" ••:5TX ororx-J ooh < >-h oo »-i UJ U-'UJcIXhOhUJ ooh »- 30oo<u.' hj: or
o UJUJ51 (ClOO •>V. »- ht-ia f-oi- Q£K>v 3 OZ<UJ5Z CO UJ
o_ z>a:uja 2 _J HO CO co coo< rs co ujco 3 •»- a. X3XOTH h-v. »-3 HNQU UJ«3 <3 <_JH >- >>xor <hoi> OOOO z X K O0CD 00
»~>-U.<OOI cc —00 CO ooooujoorxo-oo XZO- >—
<


















o h <\j co >t i^ >o Is- oo »- •t
»- ccujC>-»-uj> or — ocooocoo a: "3 CooZoth or cc3 DtfZZDIUJ UJ LUZ CO UJ^Z a XX h|— h- LUZ h-
o wa<*-u.i-o z oo > o#o z OO 00
OT •—• ujs: CO uj_j:e: »-• ujx 2:
o CD u. 1-2. k*ts: »-x
z 3 UJ zo ZU'O zo
UJ CO o hU Horo «u




























_J •> > c Q'ODUJO -I-Z oao. O < O
f-iLU'-'UJ < •- I-Ooo -J' _J 00 00
2_U-«-« Oj to «-i OO a. COl-0 •—
1
z
OlL»— U. <uu hZO » 00 LU OOLU X zuj
s.—t-'— LUXO xuj \- 1—
1
«J UJOC Q. OLU
UJh-OOl— r- >oz CLUJ O CD QfO < QC
ZooXsoo (- •-LLXT UJO> X <tiu 00 a: 00O
z:z>->x> < UJ X > •- mo u -2I Q< O ujoo
-J 1 -5 K OliU •— UJH- 00 •< *-> r oc< < -j
Zll-I co LU'-'X »-oo CO X u_i<z •—000 <z
»~»-II- •> CC UJ U<*-" 01- a. 2: > H-UJOOLU 000IOI r->o UJ <XU-0 •—< » < < LU OOLU OOLU *-
oOO«—
O
H-l- o>z oruj ro in CC z: 00000 ocu. ZLLU-i
tt«—'C£T<—
I
<r< \~>-*c U.UJQC 00 r\J>- a_j—<uj<<Ci-' UJ0 5-
LUQ£ CC »-H *- o»-a O 00 UJ 00j> or>- 1-O LL' X?
K •> 0000 >-o2r z O Oii 03lu0<<<lu Gt\--i
O »0 • u.<o X«--UJ tmt * K r zoooo au 1 u»-o
<o»—o sOLA UJ — UJ > •* M^- r < luoo-j 002T>
&.<~2Z—> f-»- —IUJK OUJ<— CM *> O UJ UJ 0000 - «—
<
<zoz <<I h-O ZOH OO «-tUJ ImH O LUOK •-"-•< U- UL • 5--JC*
XOSTO hl- 00<< »-zo O OOid UL <0<UJXXrDO s:<jUIUT 00 J/) UJ|-00 <r< O t—
<
i^<i^ooaa _j «_JQCu.
ujztuj •> t- OO 21ooZ UJX »-in Oro O Uicu <<_Joo<<auj
t-zrz infO a: •— < JOH >- -> UJ <0<<a:a:ujLuu 003 = —
zs; 2: KK O 1— tua: coxo i-«UJ UJ Cl. a<ai-oo>WHo»-oo in
< u- << *- >»~ <UJ 00^ O* OO a. <. luooocoo-jc •~~
ou-ou- »-H < U-«- >- X O • in » LU LUO>>»-JLUO • • i<:
-0 c OOoO OhU. ctruj 0^ (MC\I OO ZLUZ <<J CCf-VZCCcC -j
u. a. » » <—
•
OO ocuuo •-> (\j> cx: «Z"UJJZO^ 000 CD
•-ittuja: rocM C£»-« ujXZ UJ •—iUJ UJ )>Hi-«ora:oD'- LL U-U. CD
ZLUh-UJ -K z UJQUJ »— >-«-> 0^ »:*£ K !Dt-I3XujUJi~.<XOci: 3
ei-ut- << »— CDUJCL KOOUJ in •• _j * Ui OZ3C0->»- "DZZ 00
»~<0<0 Kt- 2ct> QKXLU fMf<^ _/^-< 2: cf ooc<roczujnjzo>— •—
oo<«:< OOl/O tu nah OS2J (VJ>- X» < cDctrcDa: uj>oooxoc —
oc<a: » K- Z a en 1—iLU ozuj ct: 3cD00_jUJKi-0 »—1 *~*t—
4
b^rsJ
U-<X<t <\Jr~l < 0000 LUO0o0<t i^ -j *^ < OO^OO <>HKOh QCQCDr —Jf\jOIUI K-»- h- OOLUUJ a: lulu h- -J * >o * a. 00 (— o'~•":3*I,-",<UJOO coin
o o << IO UJ^f- i-t- -jcvj LUZ O UZ«I- «J OCL CDw
OC O K»- »-<< uj<i<a: D>- oo»- 00 MO"LUaiOXxiZO -J^J DSC
UJDZ»- 00 00 5: <oo 2TOOUJ ZLU -J^-K z iMlGO'-a.'o'HJU0<< OOO
COCtOoO » LU o>—**—> •• WD~>~>h- *•*: oox *—
*
o_xa»-<i~o<: woo O
2:»-ott: *-t"V y- •hOO^DJJOQ^ •> < <cl<oooolu2; t» ZlMM ^j
DXlu— H-UJ 00 DZZI/)'-•<OZZ< UJhZKSS H- ct:<a:uj»-Hct:'-'-» UJOI-I- OCD













Ot^-l C\jm>l- t* t-< fNJ CO CM CO »t UMTi vO f^
^* JL. ^J
arc*:
CC CD CO CD vj"00 LU »-->- II li II II hhH •t^<*-ooo • • UJ_jinoOo^ooZ H- •• t» ^-J
KH(-h *"V h- <5<< <<< tt.*-h-«v>v X OJ(MOQOh>- "COC *co
OOoOOOtO a: OO »->-l- *-*-*- ccoca: Q. •HDNOOCt-lil OX_J_J a:*«v
2:2:5:2: LUZ OO 000000 00 00 00 LUUJLU^ZZ < >2T'~'>-,«*~* >—«<I^ »-O00> LUZOO > ooo#oo a: OO

















- 0^ o_a Ql
oa: z OOCOCO _J




i—U- CO zz r\lOO ar 0000 2: 5-
CO CD LU */MTi b— >—
<
cc a* - COCvJCM CO -J CO
LU >»- z <<<M(\I -J z
U- •"•O -* LULU >
U- (-a r- co;zz < »—
1
o ot- * Q. •—11—
1
x 5- (- —«
CD •-O -j LULU Ql •—< <r o>CO cc O CD COOO _J -J t-t
\~ LU X S LULU <r O mmp
o ccac 2: t—
<
OOI-K 2: * CO _j CO
a Q-LU r- t-K<< Kco
\- O *:«£> co <J>U COCO O UJ -JO Qa- -J* co OOCO _j2i < OO zo cc_j LU •• l*C£.J_J CNJ »H •- < —X
V, <o XCO OCO CCJJ UJ CO » Of *"» •
D- LU 2IX OLU oo<< _J O.-1 «—
.
«-!«»
O -iCC ST <M LUUJ < 2:2: o-~ h- -~*-4
Q. < O * 1 — O^C" coco O OCMCOI— -to co w—




-Jir. O — t— «—— CO •»<cvj_iC z<~> h- O-J2IC0
aco COO luoc xx>->~ •> r-«O0 -J •-•z z oo»-cc




U-' -cc at*- •—LU zz t—4 -J *co -J CD »-_Ji~
K too »- •> DU- U-U- T. «\j » 0 < •""• » »
40 •— »- oc O 0000 • OCO—1 CO <Ni > oH""
>- Xco ir\vj- CO CC hh LU «» »~ C0<0 _J UJ C\J>t >— t-tt-i»tir*
CO •—
1
uo UJ cCcc O _^^ > cos x * -J tnr-- O ^»»^^»wOX z:z ~>- CO CO LUUJ < >th-f\J LU •-< fM »C0 •»(M H"
1
« * O i^ir;^^
>- LU •—<t-H U-«t -KCQCC a: —
»
vO-'^-l * «-" LUt-i • LUCO U- OCT LU OOOO
cc dCS *• •— _J ZZ£S O in <-(/)lTi * •• COJ4-H •_)< -»»-' OOCO
< <I< 0*v 00. -.—oo h- •^ LO^wLOZOO_J <<(——< • —"W V- —l-J-J-J
2: la: <ta LUCO oozz co a OOOZ—<0-> cDOLUrno'-' LU 00 z CD CC CO CO
•— CO O 1- a«- a.a CO _JO_ja:<-ja: •-COCO'-' CO CO CO >i"lTv < «—'«^^.%»-
cc M z^: COO ## tt _j N-« OJUHDCU Oh * ••»-< «•<! CO >
a. t. *: —CO tt • >cr~- < O XCDIi—«oz>-« r-*_JLU»-<<2: LU * U.i LULU UJ LULU LUUJ
*_» ** M 00^^ O OOCO CO- CO000 -J-J _» OOOO
•• OCC ^0 ^in_/_i O »-<
-r^«4->J->t>J->t -jx<r<ujx<rco »—»*-4 UJ •zz-zz
^ OCD *v> •—
I
OOCO CD -J # ***# *** >• CC CD CD CO LU CO< < LLU. cc LULU LULU
-JO cc * zzxx _J CCCCOCCCCCCCCC _I-J_J_J
CD CO LUZ CO •-11-12:2: LU <X LULULULUUJUJUJ >t>i-^>l-^^>4-v* LU LULU UJ <r<<K
_j OO —
1






-J -J -J -J -J -J -J -J —
<
>—«>—« •»« »—•»—« !—•—«






ZZZZZZZ LU LU UJ UJ UJ Uj Lt! LU








LL'LUOO UJ c?c?ooLULU LULU



























—• -m. V •— 3C <
— o LU
CO r-» LU U- z co
« —-
_J vO o LU
^ ^ —i O <\J LL _J
o o U- t~* < CO O <
o o o o CO
-J -J _J z: o o z
CO CD LU < c o -« o a:
•• •>
-J a a: »—
1
O
r-< <\J UJ •-« »-» LL o z »- u.
-J -J _J u. 0£ >- •—
4
<
< < k- x: o *: o CO
o—u u. _j -1 - o CO CO o LU





_J LU z _J
»»<»» »•»• »Q < 3 t- X CO O — LU z <
— <-~.-t.-_J o CO z CC z 5: LU >
<OX— 2T— >—
<
LU »o o O _j LU LU
«-»OLh-coa>x of Z X) o K < _J CC LU
*r_i«-x— a: o *—t a >—< Z O o LU o o -J0<^U-Ji^ •> - LU —i »—
•
o CO o <O »-0 •o—
>
CO < CO Lw X •» o o o
»j—o—om »— »- o UJ a o »-« LU •» CO
CC»^_JCC_Jw X < z _J *: < -J X »- o
•.— CQ^cDii o o LU •-« o cc o 0. < in aZ^ »XC _) 3: K LU o o X < -J f\i z
-JO--<Oc\jcoo <r LUXfOCO LU < «j —^ •* cc 3 •> <
<OcoOcocc o ct: oujh- oco V- * O a CO a cvjcg o O in0-J<-J<3>t <o<3uj M
-J O. CO «-* LU coco -J >* LU
OCCCQCOCOCO LU -JZI-Oco a: CO 3 o XrWCM u. DO LU < (NJ CO
f- O-t-HCOXXcO 3 CO UJ _J_J co OO 1- o »~ < •-t
< z 3 Z o 0<<t-»C\J z »—i»~i <3 in co _J
LULULUUJLULUO O — II II II II < -•-- CO N-
1
< Zoococo < *mr*m» o -— l-l<
VUULJVU-J 0. < a: CO «» o o »-iC0CO<< ar h2 CL < 1 z CO(_)ZZZ2ZZV) 3 "-» m LU -J - COCO H- LULU 3 *—* o <CO
LULU LULU LULU f-K\jm>t o CD >o II II coo en t—
1
CO o
_J-J_J_»_J_J II «-«. ^«-._.». ii —
i





A CM h*r-<t\l m oca ** < CO » rvj>>>>>>X *""* JJJJO







LU^O333333-J COCO COcoo M <T<t<ICOCO _i_j w- CO<K-OCOOOOD 3333X cc LUOO<< << U. <uo










1- cc < 2
o < o i—
i
X o 2 -J
o 2 3
c <r
* 1- o CO
<••. 2 CO >- *-
oO t—
*














UJ r> c a
CO 2 B «K 3 < < 2





>- o h- o X
> c\j y- •»"« _j »- «~> c o o o i- I-
< o »- K r> O o -j -J -J -1 o
-J * < <I C to _J to a > a > —I »
Cl t/> s: -J » a •> » *> a l~
10 M 2 cc o. O o 2 o 2 o cc
—
i
o < o o « o UJ c UJ o 2 o
o UJ a: U. •• -J to -1 X _J X -J UJ a
I/} h- 2 to X UJ X »— X H X X UJ
oi X •— UJ » X •» •> •> 1- aO —
»
o X -J < _J e -J -J
li- K UJ 2 < —1 —1 ^: -J £ _J » UJ
< K- h* o to 3 to o o o UJ t:




-1 O or 3 •> O •> c *• CO < -J
•—
<
u_ -J UJ o -J -J -J _l s -J to O2 Q_ —• CO _J -J u. _J 2 -J -J »-
Z> + u. K U- r> a 3 < o < o < <
CC •—
<
< cc 2 UJ 2 2 2 <_J
oc «-» o .J K UJ •* o »• to •b (A •» to 0.
< 0* u. UJ < tO > _j 2 -J ro < _J < —1 < to to
UJ
-J o •• o _j o -J i- 3 _J 3: J 3: —
.
<!-2 1 <- to < o — -o r> < z> •"> o SCO
«— o 2 o o 2 oz 2 2 k 2 2 2 2 2 c





o o m » o » to o * O •> O -J V~U-
2 o - K «-» •h 1- o h- o «M 1- •> K h- > 2
«— OO < UJ o o < I-- < ro. o <x » < m < o 02
X e O to 2 o s: co s: 3 fO s: f s: 1 T o O
UJ *.o o < «»* en cc o- Q£ o- en Oi m a «» CC -J 2>-
z: h- -J CO O o o #» ». o 1- •« •- o » o * O X CO
•— <CM a: o_i U. s:rvj u. OfM o u. f\J a CM U. » •-LU
»~ Oio > 1 O OoO 2 »-<to 2 oto fVJ 2 to 2 to 2 CM KOC
-JO o co -< -JO •—« —
o





f\l UJ U.O o to o *4 DO oo •- o o o 5TUJ
_J - **- <—
1
2 2: < o to to»— to to»-< o to —
1
CO t— to o CC5-
(SJ< < «~ < LU< oo UJ e— UJ •—' r-« UJ «—> UJ •_* UJ I-* OD
too _i 1/) sra: X mo _J UJf- —1 m\- CO -J 1- —1 h- -J w U.-J
<</> z> oc X ^-i- o -J < JX < ox » < X < X <I h- 20
CO o h-O- »-—
>
2 o>- to 0U.IO to •ujoo to UJO to UJO to 20 •->
II -J o H < o OH-
m
UKIAO l-m »- in Q-in
II «T II H-. UJ ii it C£ cr ii u. OQ-W u_ OO-fOO^ It CLCC\ UL CLCO LL aco U.2













-J uu OO oo >JO >JOO -JO -JO -JO
tO< 5T-J oo h-O «-JI- w_J|_K _»l- -ji- -Jl-
<xo «-< _J.J O-J U»<IO U.<PO <ro <o <o
CQtO l-O x>- o>- hUO mOCO oo oo UiS>
O o o r-« in o o a
LO >0 o o o t-t C\J CO
<M CM co m m CO m CO















» — — X -J LU
uj o o o -»i- a s:
CO CsJ 000 — — — o 00 o
CO 0000CDOO o o ». - UJO D • o e •-« o O IT>UJ O CO
h- O o o o^ .-« it. in •>
»>4 »*»•• ft COh-i U- sO
of m m ir> a 00 00 »h- —> o
UJ •» N N (M • • ceo •-< «o
u. >- o^c^c^u^o o o*< uj o
IL < • • »UJ fT» r-l CO O O O •—
Z> -J o a o-J ecuj m r- •>- x »- c
CO O. •>•>•.< «_» » • 0< -J Z C *£
co m m mco o><r o> 0* r-<-J o O -J — coO *"' •»•>»» *•«/) •• •>0- Z C3 Z *h
in O •--•.-« f-fif m • m m mco -« ^ x —J O
cm z uj uj uj< rofc-i m vf mo o < o o
*-i *£ * * •• >-CD >- >- >- Z CO O O H
uj fd » » »o uj •> uj uj ujo <r »— z
X Z K-J _J _l»- *:V >£-. * *»-« < Z nj O
»- O <-J —I _icO— »co *«-• •> »-X cC K- •— ••
— »-» »-x> X> X) CO_J< -JO -J -JO. UJ O < >o XZO — O h- COZ Z ZIL --J — -J e _J _J< U. t- O *T * O
o o »- <r •>•>•> M-iftDu.NDo x xoc u. m o _i <
U"\ O 2: —-.>*• >fr ^ »«Zt-. *Z -Z-20 z> » o < cc CD
• _i > Ct OO *• •> UJCJ •« ro +$ CJ •»<\j » CD ir\ •— CD x
«-i >- < o e*o» • • oomujoco *co *c\jiL OX 3: ^
» » _j u- Oco ujt—ct-« 3l <-' *•»» m ••m ••»-< o <^> o. cm •> o
o o a z • »i^ o -jqc o.»— *ao oaca h- •» < co o o
o o co •— ooco •— <o.acoh-Q.couj o«-»co»-icouj o oc a jo —1
«J _J »-» »r<>< CD CO CO»-i CO»— CO sO •>-• «»>-iUJ fM t- OO Off1 CD
X X O -J Of\J» • • UJt-iOUJ<-.cX clOQ-OcO co rfi •— XroO » <!•.«••.» *•»—O HO »•<— # CO *co •«• O — _J » •» UJ
cm irvi UJ «~ ZD <MOf\J oj rvj< »-fv< •r\^- •-•rvj»->rvjO O x— _J uj cvjO -
co>co X co t— corsjoo co coococoococo< ZOcoccoi— •"' UJCsJ < > COCO m
o - co x ocviO o oazoo.a:cioo»i *o »o Ceo o acovo a:O + O O UJ O *0 O CD<ODDOJ'C5'ZOuO!ii ZO UJ s: o *^ 3:
•—1 •—1 oc o *— hqm -. i_) cc«—1 cr»—lit •—'•—'Lu>—>o oc •—'O H" •—'t->_j
«-o^» uj 1— whw «-. «-^^.f_w~x-'*- s^ 1 sr^-co^-'Uj uj *-• ** -» «— coco —
COOUJ U. *» UJ cO«MH- »- l~CD«^>-0«-'t-X wK^KX U. | «- OC < Orox CDojz co o »- o «-x x Xw>xw>x~oo>x>xo co -j 3 «-« a:— 2: -»
0.>»— Z UJ < CuOlilOUjOUJ ZUJ ZUJU.UJUJZUJZUJ z mu ClZ
»~ J < X d OOK^KstH Ol— OH-»-<COCOUf-Ot-— < HZ — COJ 11
co 11 a. a: uj o. »-'0> CL<MQ.coa cdcl eoa ccacccvr*- cc <»-» 00 o<i
I- 3 — II It II —• H- h- — ozJUJ —I JOJDJOJ «J-J -J-J _J_J_J-J WJ JOJjoj ^1 if
—
i»— 11— —i _j-j _j_)ozo-J-J_i-J »--J -j«-"<r
<i_j< < <ro<ro<c< << <r<uj»-iuj<r<<< u_< <u.o0>-0 O OOU^OOO OO OO co 2; cooi_>OO *-*0 OmO
o o 0000 om o o
>t m h n m >j- OnO r~ co
m c~* n n n n rorn 00 en

















wzDO » «» «-.OO » CO CO
i— » > *• «









UJ » •-- •> »
vcc cc V o -J -J UJ UJ
<LU o > > -J o
-JH 1- UJ o ar oc I—
«
<.
az o -J M* o o U- cc
»—
«
UJ »-l I M t—
1
o
uja: OO u. a ^ » LU H
iiCL <r o o > to
< m -J cc o o •—«
i-s: >o < o J _J K- UJ
UJ o o >- > U ot:Oh *•• »—l K t> * —
i
o
KIO a: Z UJ UJ o ^ o
> z o UJ z z UJ o
CM i-to q H o »-• •X cc o o
<r =5 to —• \- t- a. _l y- <I
ro O •* o •—
«
to ^ » cc z I
» tCr~* zz X UJ »-* •-< h- »—
<
a
<\J <o _J«-- Of M o o — O UJ -i
tr «— <z o o -J -J o »—
»
ir\ > UJ <
cc tO Oa:— o z • > >- • o H< -J




o •> o U- o t- t~4 o
o c »3 •> v: » UJ UJ •« o »• o u. to UJ
o DC X CD o U_ UJ o a: z o o fc— iC H*
* OO UJ3TKJ o o z • -< •—• • UJ o o UJ o U.M
_1Z OO -J •-* o m»-0 UM-OO 1- o^ UJ > o •—
1
O U-t-i Z-J» QD UJ -J •> ,-j—-<c\i »m i-(r-i(\j •m • < •« oc -< -1 o
* q:z •-U- *~ K »-l •• ••-• • • 9f* ©i-4—•*» o in a H- cc o
_J UlOC — 0: n X < UJ t/1 OD + OtOO CC + OtOOl/)»-<r-« a o o •-• 2:
CD X OUJ^«OUJ o z o •• o •• O Ototo z> sO UJ •—
1
X
>< OS o>o^o a *—i o -<_j + e + HJ+O+OQC —» H o UJ UJ
3L OO'-'-j Z 3 K M > »- > »-« »—"OO z in < UJ Chid h-
UJ< t-i KCC fc-< w II ccu^u II o£0"—o~* >-'>-< t-H O cc ZIX <
1 -I »*4X o UJ ooom ooi-oo OOt-OV)-- o 1 a a. —«t— —
1
_J
*-»UJ w-4 »L)£ «0 z H (\jO «m»-j5: j «t-MjZjOUJ UJ o • lOK OZ U.J- o>»z o UJ < a.~««— >-o>>o •-< >o>aujo CO m o l^-J O
-J •—
•
'-'—O II *-* o II c II co II to oxz »- <• < O II -J
< U.OC ~\-0C —
'
A a »—> no ii a ii ii o ii a ii •—uj«— A < o^ UJ •-' II <o •-•3: uj<t»-zuj 1 3 _i o~i IOJ K •-• cc w »-l U
o K^ -J \- 1 >JO^>H_JUOIO>^_JO-J-»J to osrs:w *->cciu< -. 1 ajo a:oJCO OCOJOJJJ — <K-K








• o o in
cr cro o 1 o lf> O
m coo *t 1
1
m in *o








I t-<X on UJ
TUJ UJ 00






X r-l — 00 O 1 >•
o 5T* CM >-3 <r
1— O0 w <ro zz: CJ _j







•> * ax >LU <LU « O
z -JUJ cc OCCC
o -»< z UJ o O
1—
1








3 -hJO e ao < o
<\iro a os:< cf\j LU o o oWW LU eon m Oto zz <r
—t-4i~< inx* i a::* H~"—
'
* UJ
OO r-*?LT UJ UJ I ao 1- CC
o wOOOO > o — _j >-UJ (NJ
•—1 i-<XX t—
•
* + cOh ULL. •-•CC LU
\- z: LULU h- in c— *-*CC s: * CD
O0 00 o , s*-^ XLU SH- «
•—
<
X** ~-J LL'CvI 1 w2" a> OO — o
MM 1- LU OLU s:*- oo <ro Z o H- K
OO < •-•r-4 LUO hhO+X C£ •> < V
CO H *l-l- cto ks: • uj Ouj LUJ »- UJ cc
s: oo UJLU cls: O0»0«-»w z Z_) ^ UJ
\-cr--* •-•CD CD | Xw(\J >>- »—<•—
i
+ •• LL LU
*ao O f- LLO UJ—
*
2T-J J3 -J u-a:
—o^o z LU+ + o<- O *-• I r-t _J OO
s: • • >—
<
CO 1- ©# * 2T— olu UJK 00 o CDU roKOO X <»<« 00«t »* 00CM o> 2IZ < t\J Z CO
00 K + .-ir\l l-ar o—
x
*~+ »—<— o •> »v< o
_( M H o WW ZQ «-~LU# <- *• l-O o>i-u lf\w
1 o lOHH LU< (Or-I * u o a. *vDO r\j> •—
i
UJr-t»-t s: zrr •-O 1- I-* _"« » UJ o (M>0—l CO COIII oo <oooo oo O 1 LU r-< UJO o >LU < vO »> \- vO
•-QlO. ocxx »—
I
X C0-~l- 00 UJ » ^H*-< r-4 K *o>t • c~ •b
I--J-J UJ KLL'LLI U-< C—« <-<LU cc o K •»ou H-Z fOw<< > U. r-(* XOO OCL • ua: 00 + (OiOO o coroW mm ,0m m | 1—
1
*-* * LULU — o.«v Z o «-H|JJ a o •»_) (^ *0I-
0>.-iX oo I cc f-<0—Jro <IUJ —• »• CO -j oo >£>rOX oooo —<#(>oa CC •—»•—«•— o OS. «< oo f^fO uja: o <00 —.«£) » Ooo —mK—
*CO-» 3 XXX oc KOOfNJ #• ffl< O0O0 a:o Z<\Jh-< U»Oro OLU fO»— oorr.
• e<C u aaa h- wXw*.* oou OO a. •> *- O— oO <-u O0<I »O0
<oo UJ -j_j_j LU wUJV. o oo u rlO + JOO u ot—
o
X • • 1 cc «.<. h-C X HOH oz •—•*—• lliM •f >-JC a:< OOOCsJO
df-K <LU »-# X oX p**-! WW l-X II 4-LU O0>— LU **4 CCt—
<
-JO-JO UJ ii it ii JS u. a«i-CL KOO <Q. 5IO 1 — U.K w » vO~
< • e • i- 3D hOJ J o K UJO a:< •—
<
0*~"-jf-t 1 >- O0U U "-J
»Wi-« r-* < »»*»—» 000 o<r I < • LULU oOQl UJQC *» <f-oouj5: z zuj UJt-rou
II XX o r-trvim .JLU II rrw w o 00 -J UjK ZO l1— JmoQl <oc xi- cc^
aaii a www <a O UJ"— ocoo UJ ^> II II <I-JOCL CC*« LU^Ot-f
»-*-J-j n r-4t-Hr-« oa 00 II II • II II 0£U» o< «£> II U3J l-O H--
x<r<r.~» III a. m _J_J «o UUoooo>-_j -JO0O-J
Cl--— |_ oooooo jOr4- C\J—•o ~J_J DOO v^w- _J Jwl-J
_)U-U-UJ XXX Ooooo oo—< << 0<-J—l-»U.U-< <u.o<















< CD UO •
O0 to UJ
00
—1 UJ or or
UJ <t









UJ •> UJ z »—
•
or
K • UJ O »-* -J UJ
»-« •• or »—
•
u. oo 00




•» V l or z3 *- UJ
CC V or k »~
-JUJ *: m4 >-
U.3 1- UJ O or UJ
orz <t -J UJ < or
«"• UJt-i UJ CO •—
'
> or
z >t- CO u. mi UJ CD K
-J oz UJ t- —
<
O
< » -J UJ z <r _J Z>
o 00 r- >— > UJ ^ CC
o h- O U. •—
<
z z UJ \~
» »—
1
K < MM z 00
ro KZ V O 2: • -J —
* r>< z <r *-> oro 1— >-
r» f- -J O UJUJ UJ 3 <
* 00 CD » a: UJ O UJ X O -J
-J vO <tOT UJ or a H or or
CD * UJ zz > 0. UJ UJoO CD UJX h- O0K _J»— O z CD O Z) >
s: co •-z <z f- k—
1
UJ K 00 O
•> <0 -< Dor — UJ c -J Dl-
oo •> UJOT 0«a^ > 00 t—
4
z -J< H-




X CO h- u. < Coo 0. X 2:
OOD vO U.X UJ!S;fsl O c z; X 1 Z a <
x>o «—
.
UJ CC •» »-H -J 00 >- M < z
» «. h- UJK Z_l« O CD UJ D or >-
m^ * >O0 «-*u_ UJ « h- H UJ< O
00 CO
_l «>. *-or 11 Of. X < ZUJ z
0*0 r- cd I-0O oujz:r- Q- UJ Z H-h- <—
1
UJ UJ
i^X O ^-»>o^ a. or h-00 3 X X
i->t_j5: »—iLU OC-1 —! ci z 3 3 z> »- 1-
—coco OI r-» H-CO UJ •"« t- OS _J
oox 1 Wh- »• <X U_ m D UJ OTD -J • •
or— a; or i-H »U^ O0 f- Z or 5" < CD
CLZ z a. O^z Z O UJ oo»-< u.
00
_l II _J f-« »-i%-0 It «I M m> »-x
o< < U-O --K-or 0T >w A O z x< UJozo »-«•—• UJ<I»-Z K UJ r-4 or l-X X












CO coco co»-« CO
»0 v0>0 •00











ooozs: x <* cm





00UJO CD •-< i-«
vdui-)- >->->-
003 or<h-<:>-«5i-<i
• «j >- uj _j or _j or -j or _j







» CCO -4" UJ *+
CC r-» C U.
< fO CC
CC O <\J O >O II O <
I- z f-~ HI -J
i— o uj -!{£) a: o:
z »-to«oo0 _j zu. ujO KOOOOO w Dll I- >
2: »-«o oor-ou.».s: •- c
Zfo cr <\j cm — u. z
»— u_ © * * •> •• o oouj * •—
<
f- UJO OOOO < <£*• Z — I
c co 000m u. a •• 0«~ a.O e • e i» e CC »0 »-" •-« <t
3: cro o m 00 —1 uj 00 h- •> cc
•2. *^in «t ro m 1— jh iu < t-i O
O H4 *•>•>•> • Z 0(M <J> 3ET «-•OOOOO «- w || 1-. C* _J
Oir»«cnr,oiriovfiirMr\ I 11 uj > O -J <
UJ eO ©O ©O tO eO UJ O.M UJ U. > O1 OOlTOOCh ' OO O tOt-i o z o »-•
I— IT* >t «\1 fO Z «-«t0 *-* ** Of
•«o »-o *o »-o *o <r o*f >- n oO OOOOOOI »-_J < Z£ UJ h-
f- r-00C0C0C0C0OU!CC_l < o< «/>
»- mo owo o o uj u_.-t 00 coo x
13 <\J O0 UJ UJ K<\J •— — _J oo>-
CL *V t-HU—!•-•»-< »-!_).-< O Z II O .-I < to 00




»-i O +h + J+ +K+ I- ©O O O I- OOl— UJ
uj •• uj<rujujujoouj<uj < inuj »— ir> z x«-" O
h- CO »-lt0r\J|-c\)C0(\lOC\)C><\J _J <tcc I N UJ jEZ UO H-i •.OfVJOtM NOW <V 13 »t-J a CM 3 O <
a 00 »a ©*r fi ©uj © s o*-* < w O ac •• »3 O >oujo eoro o>o •— </> if a: n uj u?—» »~
•» Z # + 0+0+UJ*»-.+ to II CO O I— to II UJ o
a; i-< 00 x a > -j zu •- Zf- uj
> :r irvr>-«-«<i-t #-• «-!•-« ~* u: 000 uj z uj touj a:U O ftrUDOCOJOOO x o •• x 3 x O-J •-<
uj «j Or-< *•- + r- + +r-+. H < H »- ujo
oc .j »$ uj ujo-ujoluc^uj 00 o 00
* O * » •rvJOr\j.-<r\jr'*-<Mr-i(\J uj oz uj q uj o * uj
in ^ in <i m < a: u_ o>mnn <\j<x\j n z »— z Z 3C Z
>— Oi—Oi— Okuj(/)UjOuji— ujxuji- Or^ct' «a> » •« «i-< •• • »— »-<«j »—••-< i—f r-«uj —
»-«3i-«3:«-3:«-'Z<zujzooza.z»-« uj o »<ohoi-o 01-0 u. 11 u- u. oz u.
Zf-Zf-ZI-ZCCDOOCOt-O-JCZ X OD+ +<^+ 4-tO'f uj oaf uj o UJ o— UJi_i^,^_^-,i».clx<5:i— zfMa: •• :d uj z> o u.uj o ll o u. 11 o>->>->->->->->- <— »a3»-i>-»-io^-<z-^0'-i oto o oa
—•<X|— <1|— <H—<Tf— <Xf— <I»— «I»—<rt— i^OU-iO<ODCDODO ,-1 II co roto
QC-Jof-JQf-JQf-Jor-Jai-Jof-Jar-JQi >-«ul + z + < + ->•• <+ h-j h- k>-«
ujocuja:uja:ujor:uja UJocujocuja^uJ </) •• »-uj ••uj *uj »uj ••at u-o u. u-O
toujtouj«^ujtoujtoujtoujtoujtoujto eiTvfMfMfMfMrorsjfOtMr^eM t> e •Z>Z>Z>Z>Z>Z>Z>Z>Z CO -CM rvj -f\J -C\J »-<M O O O
mOmOwO^OwOh- O'-'O'—CD-4 *: * -K-O »0 e* »G eS ©O ©**4fO *-*tfO-i(-»<-*0 •*•*
sv.ss>oajcaoccciooo v
vssvo

















>• O X X
< 21 a a.
_J <. <
oc cc cc








o *- u *~*
1—1 1—1 y-
X a: (a cc o
ft. a UJ «— o k—
mm, < •> h- —
»
\- ft o
cr cc •» l/) »-l co mm, UJ ft
«-l O <r < ft t— cr cc o'-
•> r-» z: r-f X r-4 a er
CO UJ ft w r-4
CO > %o UJ ft LU 00 LU »
o — o > -J > CO > vO
CM »- CM < >- < o < o




II w m* *^
UJ o UJ o II o II o II
o< UJ o< 1— UJ< >- LU< ft- UJ<
<ID cc <o oo OO oo
aco 0_ CXI/) UJ <to UJ <co UJ <co
co> co>- -J o_>- _l a>- -J a>
co CO ftco ft* Ol/) »-« COuO ft— COCO
h- II I/O O II u_ •>!! u. II LL. •* II
co»- UJ cct- CM|- «4"l- ifM-
X»H o Ol. *—
•
-J UJ«-i -J UJftH _J UJm
O-Z o 0.Z < >z <r >z < >z
co3 < CO ft— <=) —
<
o ft— <z>O ft 1 o - H- CO ft 1- CO » H CO »
W— K U3— z u3— z t*3—
•
Z c3-~
II UJ o (I UJ UJ II UJ UJ II UJ LU It UJ
Z»- UJ Zh =5 z»- Z5 ZH 3 ZH
OOUJ a: tOUJ o l/!UJ o couj O COLU
O-J >— Q-J UJ O-J LU O.J UJ O-l
LU o UJ CO UJ CO UJ CO UJ
oo oo oo oo OOO * UJ o ft UJ o UJ o UJ O ft





»HUJ ft" (MUJ »—
1
rouj
oz u. OZ u. oz U. oz u_ OZ
o-~ UJ Cu- LU o— LU o«- UJ Ow
U_ II O lt. II O U. II o LL II o U. II
oo. oa OQ- oa oa
**co loco «Oco Oo OcO
*-•-• H»-* >-"-« l-H t— h-<
U-O U-O U-O LLO LLO
• « • • •




Western Electric Corporation, Description and Adjustments of the Type -
wheel Tape Printer , Teletype Bulletin No. 134, January, 1934.
Brown, R. G., Smoothing, Forecasting and Prediction of Discrete Time
Serie s, Prentice-Hall, 1963.
Belveal, L. , Charting Commodity Market Price Behavior , Commodity Press,
1969.
IBM Corporation, System/360 Operating System, Graphic Subroutine Package
for FORTRAN IV, COBAL, and PL/1 , Form C27-6932-3, November, 1968.
IBM Corporation, System/360 Operating System, Linkage Editor and Loader
,
Form C28-6538-8, November, 1969.
IBM Corporation, System/360 FORTRAN IV Language , Form C28-6515-7, October,
1968.
IBM Corporation, System/360 Operating System, FORTRAN IV (G and H )
Programmer's Guide , Form C28-6817-1, July, 1969.
Feldman, J. and Gries, D., "Translator Writing Systems", Communica -
tions of th e ACM, Vol. 11, p. 77-113, February, 1968.
Chicago Mercantile Exchange, Public information pamphlets:
"How Commodities are Bought and Sold"
"Trading in Tomorrows"
"Before You Speculate..."
"Trading Techniques for the Commodity Speculator"
Ultronics Systems Corporation, "The Information Explosion" (Technical
sales brochure), January, 1969
Morris, R. , "Scatter Storage Techniques", Communications of the ACM
,





1. Defense Documentation Center 2
Cameron Station
Alexandria, Virginia 22314
2. Library, Code 0212 2
Naval Postgraduate School
Monterey, California 93940




4. LTJG Brian Smith Bentley, USNR 1









DOCUMENT CONTROL DATA -R&D
{Security classi tirotion of title, body of abstract and indexing annotation must be entered when the overall report Is classllied)
1 originating ACTIVITY (Corporate author)
Naval Postgraduate School
Monterey, California 93940




A Proposed Real-time Monitor and Data Analyzer for an American Commodity Exchange
4. DESCRIPTIVE NOTES (Type ol report and,inclusive dates)
Master's Thesis; June 1970
S AUTHOR1S) (First name, middle initial, last name)
Brian Smith Bent ley
6. REPORT DATE
June 1970
7«. TOTAL NO. OF PAGES
138
76. NO. OF REFS
11
8«. CONTRACT OR GRANT NO.
6. PROJECT NO.
9a. ORIGINATOR'S REPORT NUMBER(S)









This Thesis considers the application of real-time digital information sys-
tems to the field of professional trading of commodities. Pertinent factors
involved with the interfacing of a monitor system with a commodity exchange,
and with professional trading interests, are considered. Skeletal functional
outlines of factual and predictive displays are proposed from the monitoring
of a general market environment to the monitoring of specific user positions
in that environment. Elements of a monitoring system are implemented on an
IBM 360/67 configured with an IBM 2250 Graphic Display Unit operating with
OS/MVT. Due to the highly subjective nature of commodity decision-making,
a scarcity of relevant published information in this area, and the author's
lack of extensive trading experience, this thesis addresses itself only to
the acquisition, summarization and presentation of objective information.
Any presumption of data interpretation is left to the user.
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